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Improved Westinghouse High Speed _ 
Steam Engine. 


The lower engraving on this page shows 
a front view of the latest improved West 
inghouse High Speed Steam Engine, placed 
upon 2 foundation and connected by a 
belt to a main line of shafting. These en 
gines have during the past year come into ex 
tensive use for electric lighting, and for direct 
connection to roll trains and main lines of 


shafting in shops and factories, while also | 


used in many places where economy of space 
is an important consideration. 

These engines are largely used for driving 
high speed lines of shafting, pumps, blowers, 
saws, centrifugal dryers, &c., by direct connec- 
tion, The only precaution is to provide that all 
the bearings shall be kept in line. When the 
engine drives by belt this precaution is un- 
necessary. 

Some of the features relating to the inte- 
rior construction of this engine (which is ex- 
ceedingly simple) will be better understood 
by referring to the sectional view, taken ver- 
tically through the center of the valve, 
shown on page 2. 

The cylinders A are bored, and have long 
light pistons with a single packing ring at 
each end neatly fitted thereto. These two cyl- 
inders are cast in one piece with the valve 
chamber 4, from which steam is admitted to 
the cylinder, through steam pipe M and ports 
p, p, Which have an area equal to seven per 
cent. of the area of the cylinder. The steam, 
after having done its work in the cylinders, 
escapes, when the pistons have nearly com- 
pleted their strokes, through the annular ex- 
haust ports ¢, which are 13 per cent. of the 
piston area, into the chamber / that  sur- 
rounds the cylinders, finally escaping at the 
opening .V. The small quantity of steam re- 
maining in the cylinder after the exhaust has 
taken place is used in the compression, as the 
valve is not depended upon for conveying 
the exhaust steam away; by this means the 
compression can be fully controlled, as de- 
sired. 

The live steam in entering the steam chest 
fills the ports s, surrounding the valve V, and 
passes the inner edges of the valve to the 
cylinders. The valve V is of the piston type, 
having wide chilled cast-iron packing rings 
k, k, ground to a diameter ; oy 9” less than the 
seats, which are reamed. 

The valve being perfectly balanced is op 
erated by the stem m, having a collar at the 
lower end, and a collar and jam nuts at the 
ujper end. When adjusted, the valve can 
be easily rotated on the stem, but is free from 
end play. The valve guide/ is made similar 
to the valve, and while serving as a guide 
for the valve stem, it also acts as a stuffing 
box for the valve stem and prevents the ex 
haust steam and an excessive quantity of wa 
terof condensation from entering thespace B. 
The eccentric A’ is fitted to clamp the hollow 
steel crank shaft by tightening the bolts x, 1. 

The eccentric is properly balanced by the 
bobs 0, 0, placed at each side and opposite 
the belly, as shown. 

The eccentric strap 4 is hollow, and put 
together with two bolts in the usual way. 
The eccentric rod is also hollow, and 
is secured to the strap by a tapered fit and 
key. When finally adjusted by facing off the 
collar, the valve is permanently set, and is not 
expected to be tampered with. As the eecen 
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tric rotates, the little flap valve w in the ec- 
centric strap opens and admits a quantity of 
oil, which rises through the hollow eccentric 
strap and rod, flows out at the top and lubri- 
cates the pin connecting with the valve stem. 
The connecting rods are made of malleable 
iron, being subjected to compressive strains 
only. 

These rods are hollow, the pins forming 
the connection with the pistons being lubri- 
cated in the same manner as the eccentric 
rod. The base C of the engine, to which the 
cylinders are bolted, forms a reservoir for 
the lubricant. The bottom part of the reser- 
voir is usually filled with water, until the 
surface touches the crank w, when placed 
upon the center. Oil should then be poured 
in, until it rises to the edge of the openings 
covered by the bonnets /, /. 

Additional lubricant may be supplied from 
time to time through the funnel #&, the 
height of which will be indicated by the 
glass gauge O. The cranks and eccentric, 
with their connections, are accessible by re- 
moving the bonnets /, h. 

Referring to the smaller sectional cut on 
page 2, showing the arrangement of crank 
shaft bearings, it will be seen that they are 
made in the form of removable shells, lined 
with babbitt metal, as shown at d, d’; I rep- 
resenting a part of crank shaft. These shells 
are fitted to and are supported by the case 
(, and being tapering. By the peculiar 
and simple arrangement of parts any spring 
of the shaft is compelled to take place outside 
of the bearings. The bearings are babbitted 
upon a ground steel mandrel of an exact 
size to fit the journals, so that the skin upon 
the metal is preserved, it being well known 
that babbitt metal wears better when the 
skin is not removed. 

When properly adjusted, a collar V is 
made to fit between the flange d@ and the case 
(, so that a person not understanding the 
arrangement cannot get the bearings too 
tight, thereby causing them to heat, The 
Damascus bronze collar ¢ takes the end 
thrust of the shaft. Oil ways g, y, are cut in 
the face of the journal to insure perfect 
lubrication. While the engine is running a 
quantity of oil will necessarily work out past 
the journal, which on the older styles of 
this engine was caught in drip pans for that 
purpose, but a very essential and valuable 
improvement has been made by introducing 
a centrifugal wiper W fastened to the shaft. 
As the oil flows into the recess at the bottom, 
the revolving arms of the wiper take it up, 
and compel it to tlow over the bridge at the 
top, and through the pipe ? back into the 
interior of the case. <A portion of this oil 
flows through the hole / into the oil cup /. 
The arrangement of the cover d prevents 
even the smallest quantity of liquid from 
escaping, so that there is not the least 
particle of oil thrown upon the floor or 
about the engine-room, This wiper is shown 
applied to the engine in the upper engrav- 
ing on this page. As regards cleanliness, 
these engines are models of excellence. 
This feature is of special value upon steam 
yachts and launches, where clothing is often 
ruined by oil thrown from the machinery. 
This style of engine is now being adapted 
to pleasure, racing and other boats. One of 
the essential features for a yacht engine is a 
low center of gravity, which is fully attained 
in this engine. The principal characteristic 
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of the engine is the fact, that the cylinders 
do not stand directly over the center line of 
the crank shaft, but are located to one side, 
a distance equal to one-half the crank radius, 
which gives a more advantageous action of 
the connecting rods upon the crank. 

By referring to the diagram of rod angles, 
as shown on page 2, this will become at once 
apparent, The heavy line A, /, represents 
the center line of cylinder, and the point C 
the crank shaft. It 

the steam acts only on the 


the center of being un 
that 


downward stroke of this engine, the rod in 


derstood 


rising has no work to perform, except to 


raise the piston. The heavy line 1,1, repre 
sents the position of the connecting rod at 
the commencement of the downward stroke, 
the crank moving in direction of the arrow. 
Its at 


2,2, at which the greatest pressure is exerted 


extreme angular vibration is shown 


upon the crank, while 8,8, indicates the re- 


lease, or point at which the annular exhaust 


opens, and 4,4 the position at the end of 
the stroke. 
The lighter lines, 5,5, 6,6 and 7,7, indi 


cate the various positions of the rod during 
the up-stroke when the rod 


work. It 


performs no 
is 2 somewhat curious fact that 
this engine, geometrically speaking, has no 
dead centers. 
The argument in favor of placing the cyl 
that 
force 


as described is, the rod, when 
the 
greater effect to the crank than if the cylinders 
the rod at 
This lessening of the rod 
lateral of the 
cranks against their journals as well as that 


inders 
working, transmits with much 
were central, which would bring 
a greater angle. 
angles decreases the thrust 
.of the piston (which is one quarter longer 
than the stroke) against the cylinder, so that 
the practical result is a great reduction of 
friction. 

At first sight the proportions of the con 
to short, 
but the connecting rod is really 515 times 


necting rod appear be somewhat 
the length of the crank, which is generally 
admitted to be a good proportion for hori 
zontal engines. Reducing the rod angles, as 
described, makes the angle of the rod equiy 
alent to 11 would if the 


cylinders were central. Practically this is 


times what it be 
an extremely long connected engine, and it 
is correspondingly easy on its wearing parts, 
wl of which are of very large proportions, as 
The 


fly-wheels are turned inside and out, insur 


compared with the size of the engine. 


ing a perfect balance. 
Each engine is attached to a boiler, and 
hours under a boiler 


It 


then taken apart and examined for defects, 


run for ten consecutive 
is 


pressure of 90 pounds and a full load. 


after which the parts are reassembled and 
put together, so that when the engine is sent 
out, it has only to be fastened level upon a 
with the shaft 


By the adoption of the annular 


foundation, connected and 
started up. 
exhaust, previously described, back pressure 


at high speed is wholly avoided, and the 


valve is set to cut off from = one 
quarter to one-third of the stroke, 
which cannot be done with the ordi 
nary slide valve and a single fixed 


eccentric. While this engine is not an 
automatic engine, it is nevertheless an 
expansion engine; is without complica 
tion of parts, and in its performance 
approximates very closely to that of 
automatic engines. High rotative speed 
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the steam engine, uses the following lan- | 


guage : 


‘‘ With respect to electricity as a motive | 


power, I am rather inclined to believe that 
the outcome between the old steam engine, 


Practical Education in New Jersey. 


We are informed by Samuel Crump of 
that place that the citizens of Montclair, New 
Jersey, have been induced to establish a de- 


which was thought to be perfect when I was | partment of technical education in connec- 
a boy and witnessed the opening of the Liv-| tion with the public school, making it a part 
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VERTICAL SECTION THROUGH VALVE. 


erpool and Manchester Railway, and the 
electrical engine, will be an engine driven by 
compressed air. In the course of a week or 
two we are going to try down in the Channel 
Tunnel works a compressed air engine with 
which I have had something to do down at 
our works at Gorton, near Manchester. If 
we find that answers, and that simply by 
charging what in a steam engine we should 
call a boiler with air compressed so that it 
vives a pressure of one thousand pounds to 
the square inch, we can get the necessary 
unount of power, while getting rid of all the 
difficulies and inconveniences which are in- 
volved in the use of chimneys to begin with, 
and in smoke, and steam, and sulphur, a 
very large stride will no doubt have been 
made, Everybody acquainted as Lam with 
colheries and with mining, knows very well 
that for some years past mining engineers 








permits the quick use of a little steam, 
thus reducing cylinder condensation. 
By stopping the engine, removing the 


cover upon the valve chest, and turning 


on steam, any leakage of the valve 
will be revealed. The vertical posi 
tion of the cylinders and valve greatly 


All 
are easily acccessible, and so easily handled, 
that 
gether 250 H. P. engine within two hours, 
These built the Westing 
house Machine Company, oftice 92 and 94 
Liberty street, New York. 


increases their durability. parts 


one workman unassisted can put to- 


engines are by 


ae 


Compressed Air in the Future, 


Sir EK. W. Watkin, the 
probability of electrical motors superseding 


in speaking of 











SHAFT BEARING AND WIPER. 


like Sir George Elliot and others have in 
their underground work made use of com- 
pressed air for two purposes: first, for venti 
lating their mines in a better way than other- 
wise they could, because, as we all know, 
compressed air is very expansive; and, sec- 
ondly, for driving locomotives underground. 
I have no doubt whatever that we are now 
at the very threshhold of a great discovery, 
and I think compressed air will be the inter- 
mediate funnel between the steam engine 
and the electrical machine, ” 
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of the regular course of in- 
struction for boys. This 
the first effort of the kind in 
that State, and the public 
spirited citizens of Montclair 
may pow congratulate them- 
selves on being first in 
what we believe will soon be 
general, we hope and 
believe they will in the 
future be able to congratu- 
late themselves upon the en- 
tire success of their enter- 
prise. The idea that boys 
shall be sent to school to learn 
alittle of a good many things 
that will never be of any 
particular benefit to them nor 
to the community, with no 
opportunity to learn things 
that may eventually benefit 
them, and incidentally the 
community, ought to be care- 
fully laid aside—just as it is 
being put behind in the in- 
stance cited. We question if 
the new department will in- 
terfere in any way with the 
progress of the boys in the 
other departments of their 
course, except it may be to 
their advantage. 

If it were of no further 
utility the assistance to the 
boys in helping them to form 
correct conceptions of me- 
chanical callings and duties, 
and:in aiding them to fix 
their preferences without the 


is 


as 











DIAGRAM OF Rop ANGLES. 


usual waste of valuable time in deciding, 
or the danger of making wrong decisions, 
cannot well be over-estimated. In following 
the example of Montclair, hundreds of other 


| cities and towns in the country will do them- 


selves credit. 

In order that the boys may not monopolize 
the entire results of their liberality, it has also 
been decided to afford the girls of Montclair 
opportunities to learn cooking, sewing, &c. 
Weare not sure, however, that this effort 
at an impartial distribution of benefits will 








be successful in the long run. We fancy 
the boys will in many instances wisely 
endeavor to supplement the advantage which 
they enjoy for a practical start in life, by 
appropriating to themselves in genuine home 
fashion the housewifely accomplishments of 
their feminine co-students. 
ee ee 
A Method of Moulding Gear Wheels. 


sy Wm. H. Harrison. 

As a sort of supplement to the most excel- 
lent series of articles which Mr. West has been 
writing on the subjects of Moulding and 
Casting, I venture to present the following 
method of moulding heavy gear wheels, 
which I believe was original with myself, and 
which I have found exceedingly useful in a 
great many instances. It is really a rough 
substitute for a moulding machine, and like 
a moulding machine possesses the merit of 
making wheels which are tolerable approxi- 
mations to truth. The method of making 
wheels by using short cores on which the 
teeth are moulded, and spacing them around 
in a pit, is one not to be tolerated, for al- 
though a thing may be made tolerally satis- 
factory to the moulder, the application of the 
machinist’s calipers will show that the teeth 
and spaces vary in thickness from the diffi- 
culty in setting the cores, while the cores 
themselves change their shape from the 
shape of the core box, in handling and dry- 
ing. 

There are mill owners who imagine they 
have accomplished a good work when they 
insist upon having the gears turned, thus 
truing the points of the teeth, forgetting 
that the points of the teeth, even in the most 
perfect work, are not intended to touch any- 
thing. It is, however, a somewhat melan- 
choly sight to the man who bears the expense, 
to observe one of the old-fashioned boring 
mills, or lathes of hght weight, nibbling off 
a little cut, and the machine jumping from 
tooth to tooth, as though trying to make 
time between the cuts. 

Fig. 1, shown on page 3, 
tion through the sand of the foundry floor. 
A, A, is a vertical spindle, tapered at the 
lower end and fitted to a tapered hole in the 
base plate. (C, is a casting, having bored 
holes carefully fitted, so as to slide freely 
upon the spindle. A board is bolted to C, 
which levels the floor on the line a, b, and 
leaves the lift ¢, if required, to form the 
boss. The cope is then placed, and rammed 
up as usual with a piece of tubing or gas 
pipe slipped over the spindle to allow the 
cope to be lifted without disturbing the sand. 
The cope being lifted and swung to one 
side, another board is used, which sweeps a 
pit in the green sand of the floor to the shape 
d,e, f, g. The part f is for the boss at the 
lower side, and g is the core print. The 
casting Cis now lifted from the spindle, and 
the index plate D, D, placed and secured by 
the set screw. This index plate is smoothly 
turned, and while in the lathe a number of 
circles are struck with a fine-pointed tool. 
These circles should be graduated, and the 
holes drilled on a gear cutter, or, as the Eng- 
but in my 


represents a sec- 


lish say, a ‘dividing engine,” 
case the dividing engine was a sharp-eyed 
apprentice, armed with a pair of compasses, 
a hammer and a center punch, in preference 
to the pattern-maker, with his glasses and 
lead pencil. 

The board F, having the pattern G, at- 
tached, is now bolted to the casting C, and 
slipped down upon the spindle, and the 
point /, adjusted so as to drop into the centre 
punch marks 7, 7, 7, &c., 
end of the pattern to come very close to the 
bottom of the pit on the level e. 
sand forming the space between two teeth is 
then rammed, and the board H/, Fig. 2, laid 
on with a 10-pound weight on top to hold 
the sand down, when the pattern is being 
drawn, and the arm shifted to the next hole 
in the index plate. It is well to give this 
pattern some ‘‘draught,” not to make it lift 
easier, but because the ‘‘ straining” of the 
lower part of the casting, particularly when 
the face of the gear is wide, tends to make 
that part larger. 

It is also well not to allow too much for 


and allow the lower 


The green 
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shrinkage; in case of these heavy wheels, ,'; 
per foot I have found ample. 

After the teeth are formed, the spindle and 
attachments may removed, of 
leaving the plate B in the sand, until after 
the casting is made. 


be course 
The arm cores and cen 
ter core may be placed in the ordinary manner, 
being made of dry sand, or in some Cases 
where the gear is large and the arms plain, 
the core box may be laid in the mould and 
rammed up with 
green sand, in the 
exact location where 
it is required to be. 
The cope may 
now be put in place, 
and weighted 
usual in 
this character. It 
will be observed 
that in Fig. 2 the 
teeth are shown of 
the involute form, 
which I 
some years 
the best form for 
rough wheels, They 
certainly are the 
strongest as to form, 
theoretically; and 
for smooth running, 
some of these wheels 
made with this 
rough apparatus as 
74” pitch 
on the pitch circle, [have never seen equaled 


as 


work of 


adopted 


ago as 


coarse as 


by any gears moulded from a pattern, 
le = 


Details of High Speed Locomotive. 


By F. G. WoopWArpb. 


The AmerIcAN Macurintist of April 16, 
1881, contains a brief illustration showing a 
system of locomotive construction which, in 
some of its details, is quite different from 
the usual practice, but as the diminutive 
scale of the sketches would not admit of an 
intelligible showing 
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cuides 


are united in a single casting, m. 

The valve gear x, and the reverse lever 7, are 
tixed to the same casting, as shown, 

This system of construction reduces the 


number of parts to a minimum, leaves the 
boiler free to expand and contract, and gives 
to the work fewer operations and easier 
methods. Outside valve gear has the im- 
portant advantage of permitting the boiler 
to be placed much lower; it also has the 
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pression, made on all who see such work for 
the first time. Having watched the lathe 
and the planer so long, it would seem that 
this apparent slowness would be less notice 
able, but still I see it. Once ina while the 
brisk movement of five or six feet a second 
attracts attention, and I instinctively look 
to see if the tool stands the speed, and drop 
a word in recognition of the get-up of the 


man in charge. The other extreme of speed 
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Or, another 
setting his calipers the fourteenth time to 
know if he dare to try the thing to see if it 
will fit. 

There are some exceptions to this class of 


speed on that he dares adopt. 


close workmen, and a few who look for the 
shortest way round, and really seem to try to 
see how much work their lathe or planer 
will do, in place of how little. 

It be well if machinists 


would master 


would have an ac 
tive eye to the «ae- 
tive men, and en- 
courage theirefforts, 
at least: by recogni 
tion if not by ad- 
vanced pay, which 
would be the strong- 


est incentive to. an 
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LOT 


of their 
example on the part 


emulation 


of others. 
ENN I 
quainted 
lathe 
knew 


was once ac- 

with a 
hand who 
how to use 
Ile was 
naturally kept at the 


ornamental turning 


hand tools. 


of irregular shapes, 
and 
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Metruop oF MouLpING GEAR WHEELS. 


other important advantage of bemg handy 
for repair and adjustment. 

The in the AMERICAN Ma- 
curinist of April 16, 1881, shows a fire-box 


illustration 


extension, both forward and back, beneath 
both axles; while in the present case, it will 
be observed, it extends only beneath the for 
ward axle. The rear extension would in- 
volve an additional fuel door, objections to 
which might more than balance the benefit 
of this extra piece of fire-box. 
2 o<—ape - 
The Turkish Council of 

ized_the importation of agricultural machin- 
ery free of duty. 


State has author 


is more frequently met, and sometimes it is 
necessary to use a magnifying glass to see if 
things are really moving. 

It is often annoying to notice this disre 
gard of time on the part of the workmen, 
and yet I feel a degree of sympathy that 
prompts a word of apology. There is no 
doubt but that this everlasting slovenexs has 
become a part of the machinist’s educa- 
tion. 

Ile has come to fear nothing so much as 
the possibility of dulling a tool, seeming to 
in the 
country, with the last sound chisel, and a 


Ile 


feel much as one does when at work 


mile or more from a_grind-stone. 




















could turn out 
three times as much 
of it as any one I 
ever knew, notwith- 
he 


erind-stone ; 


standing spent 
in fact, 


he had one of these useful articles placed 


much of his time at the 


very near his lathe. 


Lam aware there are many times when it 


is very desirable to have the edge of a tool 
preserved, asin the case of boring a cylinder, 
milling cutters, gear-cutters and similar 
standard tools, but L think it may be 
that 


stones worn outin any machine shop. 


safely 
not half enough grind- 
Then, 


Many suppose 


said there are 
an oil-stone is a good thing. 
an oil-stone is only intended for carpenters 
and pattern-makers, but L find a turning tool 
will hold if nicely 
whetted, and, besides, will do a better job. 


an edge much longer 


Every lathe should 















































of its peculiarities, have an oil-stone. 
afew enlarged views | I hope none of 
are here presented t Center-of Boiler-—--- my brother ‘‘chips” 
for that purpose. | will take offence at 
It will be noticed anything IT have 
that the driving y a a y\ | said.- [ would have 
boxes are cast in ee a him know his is not 
nairs, the two boxes [| | | : : : k Bottom of the only slow trade 
of each axle being { ¥ i 4a in the world. 
united in a single Wie | . 77tF) 
casting a, Fig. 1, i eT, aes ——e 
being a side view, Tee fo Newport News, 
Fig. 2 a top view, 7 ae the Chesapeake bay 
and Fig. 3 a rear- - terminus of the 
end view of the left Chesapeake & Ohio 
side of the engine. . Railroad, is loom- 
Fig. 4 gives four to) gy Fig. ing up as a grain 
detached views of i vp _ port. Several steam 
this box casting; } a \ : ships have lately 
representing the . I pers ‘| "| been chartered to 
rear axle and ¢ the Conter of ——A Engine if 2 load grain at that 
left side bar. The ea Ll = ee! Diameter of Drivers 7 ey ee eee | | point, and when the 
forward axle and ——__—____—— Cylinders 18 « a See Aas 8 Re J MI | elevator now under 
the right side bar | | . | k Fig.2 eae . } construction is fin- 
being of the same eee an ’ pl : s ished, a heavy grain 
es os - h “eer e . 
pattern are omitted FA ' ; ————$—$__——_! . ee ee 2 J trade may be ex- 
in the sketches, for ‘| det , a ‘ — pected. The Chesa 
the sake of showing - | \ s | | “ 3 b peake & Ohio drains 
more clearly the ere Fiat ale yi} T + an important grain 
mode of construc "@ LE 3 Se TEs _ *} —— territory which has 
tion. The boiler is ay) | m f = heretofore 


represented by d ; e, 
representing one of 


the four levers 
which carry the 
rear end of the boiler; f, draw-bar; 4, 
sponge box; j, cap; 7, slide; “, driver; 


*, parallel rod; w, connection; y, valve chest, 
and 4, two of the four suspenders. The 
inner ends of the levers, ¢, are jointed in 
brackets P, fixed to the boiler as shown, The 
boxes, a, 
links 


are held in position, laterally, 
jointed to bracket Fig. 
The boxes are also held in position length 
wise of the engine by the links ¢, these links 
being jointed at their forward end in the 
cylinder casting, k, 


by 


0 2) 
: ' 


(see 


The cylinder head and 














DerarLs OF Hic 
Shop Practice. 


By DyNAMICUS. 


I well remember my first visit to a machine 
shop, and how I was impressed with the 


the slow 
revolving of the shaft or pulley in the lathe, 
with 


slowness of the work in progress ,; 


the tool; the slow dragging of the planer 
bed, with a faint show of hurry on the back 


motion. This, doubtless, is a Common im 


no preceptuble forward movement of 


SPEED LOCOMOTIVE. 


actually seems to think that it is a part of 


his business to be slow. 

Just to make the contrast striking, go into 
a brass shop and notice the way the lathe 
hand handles his calipers, scraper or burn- 
isher, and see how he jerks the shifter from 
side to side; or, into one of our modern 
cooper shops, and see the man or boy put on 
truss-hoops, or paint barrels at the rate of 
twoaminute. Then go back to the machine 
shop and see the sleepy lathe hand enjoying 


a good loafing job, with the slowest feed and 


shipped 
mainly to Baltimore 
and to Philadelphia, 
this will 

probably now turn 
much of the trade to Newport News. New- 
port News has also commenced to ship coal 


and road 


quite freely during the last few weeks, a 
of 
load at the News for New England cities. 


number vessels having been chartered to 


ee 


Several Scientific Schools are said to have 
made application to the Navy Department 
for a detail of engineer officers as instruct- 
The officers, 


object to filling such positions 


ors. 


we think very properly, 
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Llewellyn’s Feed Water Purifier and 
Heater, 

We present with this an elevation and sec- 
tion of the Llewellyn feed water purifier 
and heater, manufactured by the Abendroth 
& Root Manufacturing Company, 28 Cliff 
Street, New York City. It 
heater that it will heat the feed water for a 
boiler to a temperature of 210° to 212°, and 
free it from any impurities that are precipi- 


is said of this 


tated at boiling temperature, thereby pre 
venting the formation of scale in new boilers, 
and gradually loosening the scale already 
formed in old boilers. 
Referring to the sectional 
view, it will be seen that the 
shell of the heater is divided 
vertically into two apartments, 
by the perforated plate D. 
Upon this plate are placed a 
quantity of common stones, 
of such dimensions as to per- 
mit the free passage of steam 
and water. The 
steam entering at 7, passes up 
through these stones, to which 
it imparts heat, such of the 
exhaust as is not condensed 


exhaust 


passing freely off through the 
pipe A. The water 
through the pipe B, and is 
formed into a spray by the 
rose jet at the end of the pipe. 
Upon first entering the shell 
it meets the uncondensed 
vapor, taking up heat, and 


enters 


falling upon the stones slowly 
finds way to the 
over the hot 
through the ascending exhaust 
In doing this it 
heated to the boiling point, 
and its slow progress affords 
time for the depositing of the 
impurities. These impurities 
gradually coat the stones, 
which can from time to time 
be removed through the doors 
J, J, readily cleaned by a few 
blows of a hammer, and re- 
turned. The frequency with 
which the stones will require 
cleaning is determined by the 
quality of the water, and also 
by the quantity used. 

The feed water is taken out 
at the outlet /, some distance 
below the surface, so that oil 
or other foreign floating sub- 
stances will not find their way 
Whatever of 
these substances accumulate, 


its bottom 


stones and 


Is 


steam. 








into the boiler. 


together with any sediment 
that settles to the bottom of 
the heater, should be blown 
out by the use of the cock G, 
every night, or at some other 
time during each day. 

The proper level of water is 
maintained by means of the 
float the which 
communicates the 
motion to the balanced regulating valve in 
inlet pipe B. 

A water line, as shown in the elevation, 
indicates the height of the water, 

Although designed for heating entirely 
with exhaust steam, and more especially for 


in vessel /, 


necessary 


heating feed water, it may also be used to 
advantage with a live jet, where the exhaust 
is used for other purposes, or may be used 
for heating and purifying water for other 
use besides boiler feeding, in which case the 
exhaust steam, if not sufficient, may be sup- 
plemented with a small quantity of live 
steam, 

This heater, as may be seen, is simple in 
construction, the shell being required to be 
tight against exhaust pressure only. 

The stones, which are the only substances 
used for purifying the water, are practically 
indestructible, and even should they be de- 
They 
are also easily cleaned, when they are in all 


stroyed their renewal is incxpensive. 


respects as good as new, making the keeping 


in order of this important part of the heater 
extremely simple. 
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Within a year three different plans have 
by as many manufacturers 
for strengthening the beds of engine lathes, 
One by E. W. Bliss consists of 
two ‘truss rods under the edges of the bed, 
extending nearly the entire length and ad- 
justed by means of screwed struts. 


been adopted 


vertically. 


To ac- 
complish the same purpose, Grant & Bogert | 
make the bottom of their beds of parabolic 
form, and D. W. Pond puts three sets of 
legs under all of his lathe sills. Whichever 
of these plans is best, or whether either of 
them is satisfactory, they show an intention 
to improve present construction that will un- 
doubtedly result in material improvement, 


2 


| - 











LLEWELLYN Freep WATER PURIFIER 


About 1,600 miles of railway are in opera- | 
tion in Mexico, nearly all built by American 
enterprise within the past two years, 


ome 





The Railway Age thinks the prospects of 
railroad officials gloomy, with thirty patents 
for car couplers issuing each month. 

ome — 
A System for the Pitch of Gear Wheels. 


B. 





By A, Coucn. 

In your issue of Aug. 12, an old and valued 
friend comes to the front with some queries 
about the pitches of gear wheels. 

The writer will not attempt any systematic 
reply to the queries, but will present some 
thoughts suggested by them. 

Nothing could be more convenient and in- 
telligible than the diametral system as now 
Up 
to, say, four per inch (by many called ‘ four 


used, within a certain range of pitches. 


pitch’) it is the embodiment of comfort for 








comes the question whether to jump from 
four per inch to three, or fill up the gap with 
74’ pitch circular, or three and a half per 
inch diametral. And up to two per inch, or 
about 114” pitch circular, the ground seems 
to be debatable as between the two systems. 
Any desirable progression of pitches larger 
than the latter, by the diametral plan, involves 
such inconvenient fractions and measure- 
ments that the simplicity of the system dis- 
appears; the best proof of this being that it 
is rarely or never used above two per inch. 
Between Mr. Bodmer’s Roman numerals I, IT 
and III, lie many pitches which could not be 
dispensed with. 


p) 
- ie  Je= 


ix: 


ie 
te) Ih iin 











CON Var 


\ rca 
AND HEATER. 


The trouble seems to be that the diametral 
system, as now used in this country and Eng 
land, takes the subject by the wrong end. It as- 
signs a number of teeth to each unit of diam. 
eter, and is simple and convenient whenever 
the circular pitch is an aliquot part of 3.1416 
times that unit, but, in general, not other 
wise, 

A diametral system has been adopted by 
some engineers in Europe which is the con- 
verse of the above in principle, and seems 
exceedingly well adapted for pitches of any 
magnitude. 
eter the product of the number of teeth into 
a constant unit of measurement, 
of its multiples. The circular pitch will 
then always be a multiple of 8.1416 times 
that unit, and, if the unit be 
small enough, the system is applicable to 
all pitches. 

Thus, the millimeter being the unit, a 
wheel of 1mm. diametral pitch will have a 
diameter of 1mm. for each tooth and a cir- 
cular pitch of 3.1416 mm. <A wheel of 8 


It consists in using for a diam- 


or some 


adopted 


‘such as have no taste for mathematics. Then! mm. diametral pitch will have a diameter of 
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8 mm. for each tooth, and a circular pitch 
of 8 x 3.1416=25.1 mm. 

Now, whether our present mixed system 
will ever give place to one consistent and 
uniform is perhaps uncertain, That such a 
change is possible and desirable, probably 
few will doubt. And the principle just men- 
tioned appears to offer the basis for an excel- 
lent system. 

Although some were very confident, a few 
years ago, that metric measurements would 
soon be used in this country for general en- 
gineering purposes, no such probability ex- 


ists now. Our unit of measurement, then, 


| must be some division of the inch. 


Let us take the hundredth. 
We will use as pitch numbers 
all multiples of .02 up to and 
including .16; then the multi- 
ples of .04 to and including 
.48; then the multiples of .08 
to any extent required, dis- 
carding all other numbers as 
unnecessary. 

The pitch represented by, 
for instance, .24 would be ex- 
pressed in full as ‘‘ twenty 
four hundredths diametral 
pitch.” 

The corresponding circular 
pitch would be .24 inch x 
3.1416=.754 inch. 

The diameter of any wheel 
of that pitch would be .24 inch 
by its number of teeth. 

The circular pitches would 
practically increase by six- 
teenths of an inch to and in- 
cluding 15”; then by eighths 
of an inch to and including 
1'5”; and by quarters of an 
inch for greater pitches. 

The working depth would 
be the diametral pitch multi 
plied by two. 


The bottom clearance for 
cut gearing would be the 


pitch number in thousandths 
of an inch multiplied by one 
and a half. 

The bottom for 
cast gearing would be greater 
than that for cut gearing by a 
constant quantity, twenty- 
five thousandths of an inch 
(.025’). 

The thickness of the tooth 
on the pitch circle for cast 
gearing would be the diamet- 
ral pitch multiplied by one 
and a half. 

The lateral clearance in cut 
in- 


clearance 


gearing is so small, and 
creases so slowly in the large 
pitches, that the thickness 
cannot be stated satisfactorily 
in terms of the pitch for any 
considerable range of pitches. 

From about #’” to about 4” 
circular pitch, then, the essen- 





\ tial dimensions may, by this 
system, be assembled as fol- 
lows: 

3 tw olf hi 
"3s “3/2 go% 
B™ |& aS 

04 126 OS 006 

06 188 12 | .009 

O8 251 .16 | .012 

10 .314 .20 | .015 

.12 377 .24 | .018 

14 140 28 | .021 

16 503 82 | .024 049 24 

2) 628 40 | .080 055 .B0 

24 754 48 | .086 O61 .B6 

28 L880 56 | .042 067 .42 

82 | 1.005 6: .048 O73 .48 

36 1.38 i .%2 054 O79 .04 

40 1.257 80> | 2060 O85 .60 

14 1.382 88 | .066 O91 .66 

48 1.508 | 96 | .O72 O97 42 

.56 | 1.759 1.12 .v84 109 84 

.64 | 2.011 1.2 .096 | .121 .96 

72 | 2.262 1.44  .108 | .183 | 1.08 

80 | 2.518 1.60 .120 .145 | 1.20 

88 | 2.765 1.76 | .182 157 | 1.82 

96 8.016 1.92 .144 169 | 1.44 

1.04 | 3.267 2.08 156 181 1.56 
1.12 3.518 2.24 .168 103 1.68 
1.20 | 8.770 2.40 .180 205 | 1.80 
1.28 | 4.021 2.56 .192 217 1.92 


|: 
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The column headed ‘‘circular pitch” is 
not a necessary part of the table, but is in- 
serted for easy comparison of the proposed 
method with the old one. In fact, no table 
at all is needed, for all the dimensions of the 
tooth are in such simple proportion to the 
pitch 
the selection of numbers is such as to be 
very easily remembered, and a mental com- 
parison between the two systems can be made 


as to require only mental calculation ; 


in a moment, since each .04” diametral an- 
swers very closely to 3” circular pitch, each 
.08” diametral to 14” circular, &e. 

The method of arriving at a bottom clear- 
ance for cast gearing, by a constant addition 
to the smaller one required for cut gearing, 
is suggested as covering satisfactorily a wider 
range of pitches than any other method 
known to the writer. 


It is hoped that the subject may receive 


attention and excite discussion. 
*~—_>e —-—— 


Running and Standing Balance, 


By F. F. HEMENway. 
Theoretically it may be true, as is some- 
times asserted, that in a revolving body ab- 
solute running balance cannot obtain, except 
each part of the body, considered as a unit, 
is counterbalanced by a similar part exactly 
opposite with reference to the axis, and at 
an equal distance from the axis. If this is 
true, it is not because of any difficulty in the 
way of counterbalancing a body, or what 
amounts to the same thing, some part of a 
body in revolution by another body, or part 
of a body, of different weight situated dia- 
metrically opposite but at a distance from the 
axis proportionate to the difference in weight, 
nor of counterbalancing one part of a simi- 
larly revolving body by more than one other 


part uniformly disposed with reference to a 
line at right an- 

gles to the axis, f 

but not diamet- G 

rically opposite 


the single part. 
Whatever of 
truth there is in 
the assertion 
due to the fact 
that the body is 
not so solid as to 
resist the tenden- 
cy of centrifugal 
force distort 
it, nor so even in 


1s 


to 





designed to represent a thin, wide strip of 
metal, yielding in one direction but rigid in 
the other, this strip being fastened to the 
hub and shaft, as shown. In Fig. 2, the 
half spheres gy, made fast to the strip at a 
distance, say, 6 inches from the axis, will 
be exactly counterbalanced, running © or 
standing, by the half spheres 7, one-half the 
weight of g, but at twice the distance, or 12 
inches from the axis. 

3ut if the attempt is made to counterbal- 
q by two balls, situated as in ¢, 7, 
Fig. 3, each one-half the weight of 2, the re- 
sult will be a correct standing balance, but 


ance 








The effect 
of running at high velocity will be to spring 


all wrong as a running balance. 


the ‘part 2, the weight 7’ receding from the 
axis, forcing ¢ towards the axis, but not to 
the extent that 2 recedes, thus throwing the 
mass still further out of balance. The limit 
is reached when 2 resists further flexure, is 
deflected perhaps one-eighth of a revolution, 
or something breaks. I[t is, perhaps, unneces- 


Fig.t 


H 


dom sufficiently rigid to resist the tendency | 
to spring, from the effect of improperly bal- 
anced central forces, in such a way as to 
make the effect cumulative in the sense that 
it increases faster than is due to an 
in the number of revolutions. 
Thus, in the drum represented in Fig. 4, 
if the section is uniform with the exception 
of the two equal lumps @ and //, at opposite 
sides and ends, the standing balance will be 
perfect, but the centrifugal effect with the 
drum in revolution will be to spring the 
shaft, and also to distort the rim and arms, 


increase 


producing that peculiarly disagrecable noise 
. and jar of unbalanced bodies, soon fur 
ther increased, as 1s well known, by 
the effect of journals and boxes out of 
round. Even if the drum is solid and 
practicably inflexible, but still heavy at 
opposite ends and sides, the matter is 
only better than if yielding, but by no 
means right, the tendency of the heavy 
sides being to carry each end in opposite 
at the time, thus 
springing the shaft, pounding in the 
journals, and speedily getting from bad 


directions same 


to worse. 

Since a standing balance as ordina- 
rily obtained is not necessarily a run 
ning balance, nor in many instances 
sufficiently approximate for practical 
purposes, other means are frequently 
employed for the purpose of obtaining 
a running balance—such as mounting 
the piece to be balanced on centers, 

causing it to revolve, and experimentally solv 
ing the problem; or, instead of centers, mount 
ing it onthe journals. This plan, while better 
than the use of straight-edges—which, 
may be seen, are in many instances of no use 


as 


cate the principle as applicatle to balancing 
pulleys, drums, ete. As 
levers are arranged on knife edge fulerums 
between the pulley to be balanced and mova 
ble weights of suitable size. The mandrel in 
the pulley rests in V grooves, the sides of 
which should be at an angle sufficient to 
cause considerable friction, to prevent the 
pulley and mandrel from turning readily. 
Suppose, for example, the pulley to be bal- 


here shown, two 


anced is heavy at A (in the elevation), and 
moved until the levers 
If now, the pulley is revolved 
one-quarter of a revolution, or till the heavy 


that the weights are 
stand level. 


side A is at B, the center of gravity will be 
further away from the fulerums, which will 
cause the weights. to rise, rendering it neces- 
sary to move them away from the fulcrum a 
corresponding distance to restore the equi 
librium. On the contrary, if the pulley is 
revolved in the other direction, until 1 is at 
C, the weights will drop, or they must be 
moved the It will 
readily seen that the weights will require to 
be moved furthest 
the heavy part of the pulley is at Bor C, thus 


towards fulcrum. be 


in either direction when 


indicating where the defect is, and suggest- 
ing the remedy. 

Again, suppose the pulley to be in standing 
balance, but at the same time heavy on op- 
posite sides and edges, as at ) and £, in the 
plan; this willbe indicated by opposite move- 
ments of the weights 
volved; in other words, each lever will indi- 


aus the pulley is re 


cate the balance of the side of the pulley 
nearest to it, and the pulley will be in bal- 
ance only when it can be entirely revolved, 
the weights remaining stationary. 

Or, suppose the pulley to be in balance at 
the edges but out of balance in the center of 
the face. In this 
case it will be in- 
dicated by the 
movement of 
both weights 
equally and in 
the same direc- 
tion; and so on, 
the relative 
movement of the 


he 
rig. 





|__| 








section and _ ho- 
mogeneous in 


structure as to be uniformly distorted, and 
hence when in revolution the parts are not 
situated relatively the same as when at rest. 
This consideration is an important one in 
the instance of balancing pulleys, drums, and 
similar pieces of light and yielding section. 

With reference to running and standing 
balance, while it generally follows that a 
running balance is a standing balance, it by 
no means follows that a standing balance is 
a running balance. 

As illustrative of the foregoing, take for 
example the regular and solid cone, Fig. 1, 
fitted with a shaft as shown, so situated that 
the body will be in standing balance on the 
journals, and it willalso be in running bal- 
ance, although the part lying from the shaft 
towards @, is not counterbalanced by a part 
towards 6, at the same distance from the axis, 
nor by a part diametrically opposite. 

In this case the line a, d, at right angles to 
the axis, divides the body into two parts, 
each of which is in all respects equal to the 
other, and the result of the centrifugal forces 
may be taken in the direction of the line a, d. 
If, however, that part lying from the axis in 
the direction towards 4, is too heavy, the 
standing balance may be restored by cutting 
off a part indicated, say, by the dotted line 7, 
but it would then be found that a standing 
balance was not a running balance. 

If, instead of cutting off the part denoted 
by the line f, one-half the weight of that 
part is taken from each side, as indicated at 
€, e, 

Why this is so may be 
by reference to Figs. 2 and 3, in which «x is 


the balance will be correct. 
more clearly seen 


sary to remark that if the arms connecting 
?, 7! to d were of equal length, the running 
and standing balance would be correct and 
identical; also that if the revolution could 
be stopped, and the parts kept in the same 


” 
> 


~ 





for detecting wrong conditions—is 
means satisfactory, the experimental part 
being unmechanical and somewhat tedious. 

Recently L have heard of a device for indi- 
cating the condition as to balance of a body, 


by no 


weights indicat- 
ing the location 
of the heavy part 
i with reference to 
the center length- 
wise, and to the 

Fig.3 revolution, 

It is not neces 
sary that the lev 
ers bear equal 
parts of the 
the drum, Fig. 4, would be 
as readily balanced if it were tapering in- 
stead of straight, or if one end were solid 
and the other a shell, 


weight, 


as 


Using a longer man- 
drel, one of the levers, if desirable, can be 
moved from the 
end of the drum or pulley 
to assist in locating heavy 
light at and 
towards center, 


away 


or parts 
the 
lengthwise, of the drum. 
By such an arrange 
ment of the parts of this 
device will make it 


as 





convenient for the class 
of 
would seem that, in most 


instances, all that 


work to be done, it 


need 
be known about running 
balance could be satisfac- 
torily and very readily 














; found out, and that, in 
] proportion to the deli 
dD a NEY Pg : 
cacy of adjustment and 
the manner of using, the 
| greatest refinement 
1D , would be practicable. 
I — There may be instances 
— where the structure is 


position as when revolving, (as shown in Fig. 
3,) they would not be in standing balance. 
This is an example not likely to be met in 
practice, but may be taken as representing 
an exaggeration of what is actually encoun- 
tered in the case of drums and, wide-faced 
pulleys, the rims and arms of which are sel 








of the novelty of which I know nothing, but 
am able to trace it to the works of Alvan 
Clark & Sons, the well known astronomical 
instrument makers, of Cambridgeport, Mass. 

In the cut, Fig. 5, no attempt is made to 
show exactly the arrangement used by them, 
of which I know nothing, but rather to indi 


such that unequal spring 
ing when running will cause distortion that 
will destroy the balance, but the instances 
would seem to be rare in which the proper 
the 
intention to spring, and by so doing suggest 
the 
will prevent it. 


use of this device will not point out 


remedy, which if applied beforehand 
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LETTERS FROM PRACTICAL MEN, 


Filling for Joints Between Machinery 
and Foundation—Riveting Boiler 
Tubes, 

Editor American Machinist : 

Can some of your readers who have had 
experience on the subject, give information 
as to what metal or alloy is most suitable for 
filling the joints between the rough faces of 
machinery and its foundation, and 
This is 
of interest to those who have to erect heavy 


heavy 


for similar purposes ? a subject 


mill work, and no doubt some of your cor 


respondents possess, and are willing 


impart this knowledge for the benefit of | 


their more ignorant brethren. 

The substances in general use for these 
purposes are sulphur, iron-cuttings rusted 
with sal-ammoniac, hydraulic cement and 
of the white metal alloys, that are 
fusible at low temperatures, and the cost of 


some 


which does not bar their use. 

These articles have each their special 
advantages, and are each excellent in their 
proper place. Experience soon teaches us 
where and how to use either substance, and 
under what circumstance the use of any one 
of them may be objectionable. 

Sulphur is most commonly used for filling 
the joint between engine work and founda- 
and the for 
general application. It melts readily at a 
its fluid con- 


tions, is par excellence best 


low temperature (about 280°) ; 
dition adapts it for running into the smallest 
crevices ; it shrinks little, if any, in cooling, 
and the work is fit for service immediately 
after the joint is made. 
its 


It endures quiescent 


crushing loads, resistance being about 
4,000 lbs. per square inch, 

It has the disadvantage of degenerating 
when in 


brittle, is soon reduced to powder, if any 


contact with oil ; and being very 


movement of the surfaces in contact with it 
should occur. 

Now in some mill work such movements 
cannot always be prevented ; or the area of 
the bearing surfaces may be so limited as to 


require a more tenacious material than | 
sulphur. We must then use a stronger 
material. Iron-cuttings rusted with sal-am- 


moniac and thoroughly saturated with water, 
willin the course of three or four days harden 
so as to offer a crushing resistance of from four 
to five thousand Ibs. per square inch, and 
But this 
place—a 


ultimately become much harder. 


material has to be caulked into 


difficult task sometimes, especially between | 


surfaces of considerable area. Nor can it 
be foreed It not 
advisable to use it in the cause of hasty repairs, 


into minute crevices. is 
where the machinery must be put in opera- 
tion before the iron-cuttings have had time 
to properly rust together and harden, nor is 
it advisable to use it in contact with the 
sections of wrought won, where the rusting 
Under 
circumstances the mechanic has to resort to 


action may prove injurious. such 
some tenacious metal, having the necessary 
low melting temperature and fluidity. 

This is found in all shops under the com- 
This 


prehensive title of babbitt metal. 


metal generally suits very well the person 


who has to apply it, but not so well the one 


who has to pay from 20 to 40 cents per Ib. | 


for it. 


Pure lead is too soft ; under some circum- | 
stances it will yield and flow with less than | 
Pure | 
zine is very much harder, but the melting | 
temperature is 100° higher than that of lead, | 
and it is difficult to handle on account of its | 


2,000 Ibs. pressure per square inch. 


rapid oxidation when in a molten condi 
tion, which results in almost the entire loss 
of the metal in case a miss in pouring should 
require it to be remelted, 

What is wanted is an alloy that can be 
that 
melted in an open ladle, say at a tempera- 
ture of about 700° F., and that will not waste 
rapidy when molten, 


produced at the least expense ; can be 


lt must also possess 
the necessary fluidity, to run freely between 
rough surfaces one-quarter inch apart, 
Finally, the desired metal must not flow, 
when cast between extended surfaces about 


half an inch apart, with less pressure than | 


5,000 pounds per square inch, 
Probably some alloy of lead and zinc, pos 


to | 


sibly with a small proportion of more expen- 
sive metal, has the desired properties. Who 
knows? 

A ‘few words on another subject, Ina re- 
cent of your pape., Mr. Nystrom, 
satirically justifying the use of the term 
“battery” (by the way, why not ‘‘steam 
battery” as well as ‘‘ electric battery ?’’) as ap- 


issue 





plied to steam boilers, includes in his list of 
objectionable forms ‘‘all tubular 
with rolled in tubes, without the tube ends 
being turned over,’ etc. Has it been satis- 
factorily demonstrated that riveting 
the 
There is a 
class of sectional boilers that 


boilers 


the tube ends does not hasten 


destruction of the ends? 
have 
come into very extended use lately, 
in which the entire connections be- 
tween parts are made by means of 
rolled tube ends. It is true that in 
the class of boilers referred to the 
pressure is inside of the tube, other 
wise the tendency to pull the ends 
apart over the rolled tube ends re- 
mains the same as in the older type 
of boilers. The writer has not heard 
of a single instance of failure or 
trouble from such connections. 


d. CO; 
Pencoyd, Pa. 


Another Device for Laying Out 
the Teeth of Gear Wheel 
Patterns, 

Kditor American Machinist: 
Noticing in your issue of July 
8th, Mr. Hemenway’s device for the 
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This tool takes up about as much room in 
a tool-chest as a medium-sized bevel, fits all 
sized patterns and pitches, spur or bevel 
wheels, and it makes no difference with its 
not. J 
have never seen a tool of this kind except the 


use whether arms are in the rim or 


one I made, and, as I found it so useful, pos- 
sibly a knowledge of it may be of service to 
some pattern maker. 
A, W. Fox. 
Jaldwinsville, N. Y. 
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above purpose, tempted me to de- ~ 
scribe a tool I made years ago for 
that purpose and afterwards found 
handy for other uses in pattern making. In 
the A, Fig. 1, is the top, and Fig. 2 
the edge of a straight bar about 7” 


sketch, 
long and 
53" thick, with aslot in each end through 
which pass the thumb-screws ¢, ¢, to hold 
the two movable blocks d, d, in position. 
On top of the bar A, is a steel blade jf, also 
| held by a thumb-screw. 





I need not make elaborate drawings or 
| describe further. Every pattern maker will 
| see at a glance that this tool is used on gear- 
| ing asa bevel or try-square is used on other 
| forms; that the blocks d, d, will set against 
| the body ofa gear pattern (outside or inside) 
to strike lines by the blade /, laying out dove- 
tails (where teeth are dovetailed in); that after 
| the teeth are in and turned, the blocks are ad 
| justed to set fairly on the ends of teeth to 


PuTTiInG IN A NEW SHAFT. 
Putting in a New Shaft, 
Editor 
I do not think there is any repair work 
done on a side wheel steamship that the 
engineers so dread to undertake as the job of 
taking out an old or shaft and 
putting ina new one. The very mention of 
the job is significant of hard, heavy work, 
when we know the shaft to be handled is 15 
inches in diameter and 26 feet long, weigh- 
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cracked 


ing nearly 8 tons, with a crank of pro- | 
portionate size shrunk on at one end, and the | 


wheel keyed on with 24 heavy keys. 


We will commence at the crank and get 


that off without injuring it, for it must be | 


First, then, we will 
place the crank on the top center, as shown 
at 


used on the new shaft. 


B, and then make a crib or box in the 
crank pit and line it 
with fire-brick and 
clay. The box must 
be high enough to 





to 
come to within 


allow the crank 





aN | 
TI 


Vig.1 





ec 
N 
7 about 2” of the bot- 
henenllial tom, and be 
enough for the shaft 
to nearly 
through the center. 
A is the box, ( the 
shaft D the 
hydraulic jack. We 
must to 


of 


come 


and 


take 
the end 
the shaft that comes 
through the crank, 
and in fact cover all 
of the shaft 
that are enclosed in 


care 


cover 


parts 





Vig.? 


draw lines on the face; or to set on the face or 
inside the rim to draw lines on the ends of 
tecth. Also, that the blade removed 
and templets put in its place to lay out 
teeth. 

It will be observed that the blocks drop 
below the bottom of the bar A (Fig. 1), On 
bevel of small diameter, while the 
blade holds the bar at the highest point of 
the pattern, the blocks drop low enough to 
I used 
brass castings for the bar and blocks, and 
| had two or three blades of different lengths, 
| for convenience 


Is 


fears 


secure a good bearing on the teeth, 








LAYING Out GEAR WHEEL ' 


the box with clay, 


so that no heat can 
Prd reach the shaft for 
TEETH, : 

some time, as we 

want to keep the 
shaft cool. Then place two 15-ton hy 
draulic jacks, one on each side of the 
shaft, and at such a height that they 


will press against the center of the crank. 
When all is ready have a large ladle of 
melted it the 
The box will hold it and keep it up around 
the without of 
anything. Ina short time the crank will be 


iron and pour on crank, 


crank danger burning 


hot, and consequently will have ex 
to be 


jacks, the shaft being hardly warm. 


very 
panded enough pressed off by the 

This plan, though not original with the 
writer, was proposed by him to an engineer 


deep 


| 
who had been trying for two days to heat 


a crank, by means of a charcoal fire, without 
protecting the shaft from the heat in any 
way, and hence the expansion in both wasso 
nearly equal that the crank would not 
move, 

Between the heads of the jacks and the 
crank there should be a piece of iron about 
1'’ square—round will answer—and about 
10’ long, or long enough to stick through 
the side of the box and touch the crank. Its 
use is to protect the jacks from the hot 
metal. After the crank is off, it may be 
lowered into the pit and the metal broken 
off. 

We now get into the wheel-house and free 
the shaft from the wheels by drilling and 
driving out all the keys, and fasten the 
wheel in such a firm manner that it will not 
move in the least, for if it sags down it will 
| bind the shaft so it will be difficult to get it 
lout, and much more so to get the new one 
|in. The shaft must be drawn out through 
| of the wheel, and the new one 
| must go in the same way, and as the ship is 
lying along side the wharf, care should 
| be taken that she is fastened so that when 
|the shaft is taken out on one side the ship 
| will not go over to the opposite side. If it 
| does there will be trouble in putting in the 
| new shaft, compelling the raising of the 
| outer end, which ought to be kept nearly 
| 
| 


ithe hubs 


| level. 

After the new shaft is in, it of course has 
| to be lined up true and the crank shrunk on. 
| The crank can be warmed by a charcoal fire 
| in the crank pit, or the box can be used, as 
| it is already made and in place, but if the 
| box is used a hole should be cut through it 
|for the nozzle of a bellows. It could be 
| warmed on the wharf, but it would be very 
| difficult to get it from there to its place 


| 
| before it cooled too much. 


The keys must 
}all be new, and fitted to their places, and 
| care must be taken to drive the keys even on 
| all sides or the wheel will be thrown out of 
‘truth. The journals should be fitted to the 
new shaft before it is put in. Taking it 
| altogether, it is quitea piece of work to do 
the job well and in a reasonable length of 
time. STARTING Bar. 
Corning, N. Y. 
Mechanical Hash, 
Machinist: 
I have lately been on a visit to my old 
ifriend Wotsen, who moved three or 


Kditor American 


four 
years ago from a manufacturing city and 
railway center having fifty thousand people, 
toa country village of fifty score. 

He bought a water privilege and a farm, 
built a shop, a dam, and a turbine wheel, 
then moved his shop and household gods 
from their cramped quarters in the city to 
their new, airy country home. We were 
‘‘ jours” together twenty-five years ago, pat- 
‘tern makers then, full of notions; with some 
experience now, as you may know, since we 
have been in the for all 
these years. 


machine business 


On meeting, my first query was: ‘‘ How do 
you like?” The answer was: ‘‘ Well, it 
seemed a little odd at first, but we soon got 


used to it and like it. 

*: In the city we didn’t get any such air, nor 
milk, nor butter, nor pure cold water.” 

The further dialogue ran something like 
this: 

‘But don’t you find it difficult keeping 
desirable help ?” 

‘Oh no, the difficulty is in getting them. 
What has become of all the good mechanics 
They don’t make any 
eood ones now-a-days.” 


we used to have ? 
‘“You must be looking back a long way.” 
Not one in twenty 
of those who profess to be machinists now-a- 
Why there were 
plenty of boys once who could do a better 


‘*But where are they ? 
days can do a decent job. 


job after six months training.” 

The 
fellow that has got it in him learns his trade 
of A, and soon gravitates towards the tool 


‘*The tool shops have lots of them. 


makers, because he can not only get better 


pay, but gratify his ambition to see how fine 
Slowcum & Co. have had 
lots of apprentices since I knew them. They 
seem to prefer a tramp to a young fellow 


a job he can do, 


| 
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who has three years’ experience with and 
knows their ropes.” 


‘‘But these companies are doing all of 
their work by automatic machinery. How 


is a fellow going to learn to be a machinist 
in such a shop, I should like to know ?” 

‘The automatic machincry has to be made, 
you know, and it takes good workmen to do 
it too.” 

“Yes, that’s so.” 

‘‘ Well, there is not much trouble in keep- 
ing help, for you see we have everything to 
live upon at first cost, as it were, and low 
rents. That big house over the way, not| 
very handsome, but comfortable, with plenty 
of room for two families, and land enough 
to afford each a big garden, is only seven 
dollars a month. There is that white cot- 
tage with blinds, just across the railway in 
that acre lot, for six dollars a month.” 

‘‘Cheap enough. How much do you pay 
them per day ?” 

‘Well, there is Uncle Jake, cheap at two 
dollars, and he can do anything I want with- 
out watching. Really I would like to pay 
him more, if I dared; the fact is, I am afraid 
he would be sick more, if I did so. There is 
Joe, he is a good fellow, I can depend on 
him. He hasn’t had much experience yet, 
but is working in well at a dollar and a half 
a day. Jim, that tall fellow with the light 
moustache, can do any nice job that comes 
along; he made that cot machine, and if he 
was always well, I couldn’t get him for two 
dollars and a quarter. That little fellow at 
the first lathe wanted two and a quarter; but 
Iam going to tell him Saturday that I can't 
pay him over one and a quarter. He is a 
city fellow, a ‘tool-shop’ chap, and could ‘do 
anything.’ I gave him and Uncle Jake three 
shafts each yesterday. Uncle Jake’s are 
done and he’s on another job; the tool-shop 
chap’s are not half done yet. Uncle Jake 
centered his by machine and went at it as 
though he intended business; City went a 
his with punch and dividers. I suggested 
centering machine, but, somehow, the old 
way prevailed. The fact is, all he knows 
about a lathe he learned on a planer, 

“* Well, Joe, what is it?” 

**T’ve broken that big tap, sir.” 

‘“What! not the big nev one?” 

“¢ Yes, six.” 

We examined the tap, a 215”, 15” pitch, 
square thread, 14” deep. It was finally 
worked through the nut, a soft, cast-iron 
one, with the loss of 12 points, or cutting- 
teeth, broken clean off at the roots, and ali 
‘*fire-cracked ” without the least doubt. 

‘*Now, what would you do, if you had 
made that tap? Those 
taps and dies, accept my order, and send me 
that broken tap for which I have paid them 
$35. What would you do?” 

“Tf [ thought of continuing the business, 
I should make a new tap and test it thorough- 
ly before sending it away. Do you read the 
AMERICAN MACHINIST ?” 

‘* Pretty frequently.” 

‘‘Well, they have been having quite a 
discussion on steel manipulation. Some of 
their correspondents say, ‘never heat a piece 
of steel hotter than you want to dip it, then 
allow it to cool down before dipping.’ In 
my opinion that way was just what spoiled 
your tap. You have made and tempered 
taps, dies, reamers and cutters. Did you 
ever find, or hear of, a way to keep all parts 
of an equal temperature while being heated?” 

‘“‘Of course, all the thin cutting edges, 
teeth and corners heat much quicker than 
the body of the tap or reamer, and great care 
is needed to heat the body without injuring 
these delicate parts.” 

‘“When plunged into cold water, these 
same delicate parts cool very much quicker 
than the thicker parts; not only that, but 
they take temper at a much lower heat than 
a thick body.” 

‘* Yes, that’s so; I’ve found that out ” 

‘* Well, then, suppose we heat this tap 
carefully up to the point we think the body 
will harden at; then allow the points and 





- 


fellows advertise 


something about hardening this steel experi- 
menting on spoke-shave knives. I tried all 
the toolsmiths in the city, but the blades 
would come warped, or cracked, or wouldn't 


cut. Then I went to the edge tool companies 
with the same result. Some one said, 


‘Send a sample and an order for 500 to an 
English firm, and you can get what you 
want cheaper than you can make them 
here.’ 

‘The sample went and the 500 came, but 

on trying them I was disgusted with the 
whole thing, for I didn’t get over one hun 
dred fair blades out of the whole lot. ‘Oh, 
yes, we can do them,’ they all said, and they 
did—altogether too much. The experiment 
me hundreds of dollars, but I got it 
after awhile. I made a bath of hot water, 
with a little whale oil on the top of it, that 
did the business, the hot knives keeping the 
temperature about right, just so the steam 
from the water would occasionally burst 
through the layer of oil. They were dropped 
into the bath at a low red, and worked nicely 
without drawing.” 
“That goes to confirm my view of the 
matter, that a large proportion of all the 
taps, dies, reamers and cutters are dipped 
when the cutting points are too hot—too hot 
to come out hard and tough, even when they 
do not crack. Noamount of careful ‘ draw- 
ing the temper’ can compensate for want of 
care in heating and dipping at the right 
time.” D. CaJAH. 


cost 
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Important Wrinkle in Indicating 
Engines, 
Editor American Machinist : 

We inclose a tracing from a set of cards 
taken with a 30 lb. spring from an engine 
driven by compressed air. The interest 
which attaches to these cards is the fact that 
by taking several cards at different points of 
cut-off and on the same paper, we obtained 
unmistakable evidence of a leak at the short 
cut-off, which would have been difficult to 
detect in any other way, as any one of the 


cards by itself looks innocent enough. 
Theoretical curves, with corrections for 


changes in temperature and for moisture, 
would show it, but these are tedious exer- 
cises for every-day practice. The cards 
were taken with a Richards Indicator. The 
speed varied from 50 to 120 revolutions per 
minute, E. Hi, 
Treas. Norwalk Iron Works Co. 
South Norwalk, Conn. 


Battery Correct, Battery Incorrect, 
Editor American Machinist : 

Mr. John W. Nystrom’s point in regard to 
the kind and the 
manner of construc- 
tion of boilers speci- 
fied by him as ‘‘ All a. 
double-deckers con- 
nected with a great 
number of necks, 
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ish them forever, as well as the term ‘‘ bat. | 
tery.” 

If it would be interesting to your readers 
I would very cheerfully furnish you with 
a list ‘‘of all 
killed by explosions of the class of boil 
at 
large, and your humble servant in particular, 


individuals who have been 


ers mentioned above, but the community 
does not want ‘‘ batteries” of boilers 

What is wanted is well constructed, safe 
and economical boilers, not called by an im 
proper name by the builder, designer, or edi- 
W. Barnet LE VAN. 


2 ie 


tor. 


Improvements in Steam Engine Indi- 
eators, 


By Lewis F. LYNE. 


About a year ago L purchased a Thompson 


indicator, which, while working well at 


ordinary speeds, when put to work at speeds 
of 800 per minute and upwards, developed | 
some serious faults, increasing with the speed, | 
according to the well known laws relating | 
to centrifugal force. I found when a blank | 
card was placed upon the paper drum and | 
the drum put in motion slowly, that the | 
atmospheric line drawn would be a certain 
length in exact proportion to the stroke of | 
the engine, if the medium through which 
the motion was transmitted was correct in 


design. As the speed was increased, it was 
found that as the spring was wound up by 
a pull upon the cord, the pencil would fall 
short of the end of the line first drawn, as 
the strain upon the cord was greatest at that 
point. Upon the return motion, the spring, | 
unwinding by the slacking up of the cord, | 
imparts sufficient energy to the revolving 
paper drum to carry it beyond the other end 
of the atmospheric line drawn, and when 


the motion is reversed, the cord will 
be stretched as much as_ its” strength 
and elasticity will permit. When the} 
drum begins to move in the opposite 
direction, it does so with a jerk, and 
in some instances will move 8” to 4’, be- 


fore it fully recovers from the shock of re 
versing, and begins to move uniformly with 
the piston. 
higher, it has been found that the diagram 


By increasing the speed still 


lengthens still more, for the reason that the 
paper drum, instead of lagging behind at 
the end of the stroke where the strain upon 
the spring is greatest, will be driven beyond 
that point by the energy stored up in the 
paper drum. This energy, | have found at 
high speeds, to be more than sufficient to 








overcome the resistance of the spring, and 
introduce errors into the diagrams, which | 


would make them of little practical value, 
all right 
person who was not acquainted with the con 
taken, J 


though they might appear to a 


ditions under which they were 
successfully overcame these errors at speeds 
from the slowest up to 400 per minute, by 
in the 


such alterations as will be described 


accompanying engravings. Fig. 1 represents 


the paper drum upon the indicator, as J re 
it. 
drum, and is attached to the cylinder casing 


i 


ceived 2B is the support for the paper | 
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jinn 





and all boilers with 
flat cast-iron heads, 





~ 


0 





and all tubular boil 
with rolled-in 

without the 
ends being 


ers 
tubes, 
tube 
turned over and riv- 
eted the 
plates, should 


Q 


to tube 








be 








termed ‘battery,’ 


because they gen- 





























serve that os 
is well 


large 


erally 
purpose,” 
taken, 


TT 


as a 





all exposed parts to cool, until our experience 


looks reasonable. I found out 


}majority of them 
tells us that they are at the right tempera- | 
ture, and then dip.” 

‘*T never thought of that before, but it 


certainly 


have proved to be ‘‘ batteries ”’ 
| of the word. 

| There has been enough ‘‘ practical experi- 
ence” with this kind of ‘‘ batteries” to abol 


in every sense 


INDICATOR 
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PAPER 


of the indicator by a band that surrounds 
the top in the usual way. The steel spindle 
C forms a journal, upon which the paper 


drum revolves. 





: j 


/ is the base of paper drum, with the 
spring case D formed at the top. The spring 
is coiled in the case, with the large end 


hooked over the post G, while the small end 
is attached to the hook JZ. 
milled plate #, a suitable put 
upon the spring, after which the plate is held 
by tightening the milled nut / 
drum A has a thick collar J at the bottom, 
which also adds greatly to the weight. 
this description, the 


By turning the 
tension is 
The paper 


From 
reader will understand 


that the drum A, base 7 and case J), with 
the entire spring, all revolved together. It 
may be somewhat interesting to know that 
these pieces together weigh 9,400 grains. — It 


be noticed that the base 


grooved at A, like a sheave, so that, if more 


will also was 
than one turn of the cord became necessary, 
one part of the cord would ride or climb 
upon variation in the 
In the first place, I 
turned up a new steel spindle (@, shown 
Fig. 2, which was fitted to the support B, 
while at the top a journal was formed to sup 


the other, making a 
length of the diagram. 


in 


port the top of the drum, and insure a_per- 
The 
spring case was cut off the base /, and a hook 
H screwed into it, to hold the small end of 
the spring. 


fectly concentric motion at all speeds. 


A separate spring case 2), was made with 
Fy, neatly fitted to the spindle (, 
and was held securely by the nut /. The base 


along end 


/, was lightened all over, as shown, To pre 


vent the cord from riding, the groove P? was 


turned flat at the bottom, so that two full 
turns of cord could) be received upon 
the pulley, without interfering with each 


other. 

The pulleys Ay MW, were adjusted to guide 
In the 
engraving, the cord is shown at the top, with 
the O, fastening the end of 
the of the Which will lead 
the two turns of cord clear of each other. 


the cord properly into the groove, 
knot cord, at 
bottom eroove, 
The collar at J was turned off the paper 


drum A, and the drum was bored out inside 
an original 
of 


With its journal, was 


and reduced, shown, from 


as 
20 77 
1000 


thickness of to a thickness 


ro00 
This, when the top, 
put 


strong for any work that is likely to be re 


in, has been found to be. sufliciently 
quired of it. 
instead of 


brass, was made of steel, 44, 


The spring Q, being of thick 
thick, with one 
end shorter than the other, as shown at 7. 
The end “4, was thrown away from the cylin 
der, by putting a piece of paper under it. 


The weight of this improved paper drum, 


the rotating parts now consisting of the 
drum A and base /, is 5,000 g@rains, which is 
1,400 grains, or }°% pounds less than the 


original paper drum. It will be seen that 


| the weight of the spring and spring case D 


is taken from the drum and placed upon the 
spindle. 

By the application of the top 4, the end 
of the drum is preserved a true cirele, and 
will always run exactly true. This, of course, 
permits the use of a very thin drum and a 
light base. 

The object of shortening the spring Q, as 
shown, is to facilitate placipg paper upon 
the drum, In this instance, the card can be 
wrapped around the drum and pushed down 
This 


particular value in taking diagrams 


between the springs with great ease, 
of 
from locomotives, where it is very diflicult 


IS 


to put the paper upon the drum, when the 
springs are flush with the top of drum and 


the wind is blowing hard. The idea of mak 


ling one end of the spring 72 shorter than the 
| other, I believe, belongs to Gilman W. Brown, 
| of Boston, Mass., as I first saw it upon an in 


dicator made by him. 
The drum, as constructed in Fie. 2. works 


very nicely at high speeds, and I have had 


| no difficulty whatever with it since the alter 


ations were made. <As these ideas are not 
patented, so far as I know, any one has a 
right to make use of them, and I have no 
doubt that any indicator manufacturer would 
make paper drums after this principle for a 
nominal consideration. I first made and ap 
plied drums of this kind to a pair of Tabor 
indicators, in July, 1880, in which instance 
the spring was placed in a case attached to 
B, 


| that instrument, 


the support an arrangement peculiar to 



























































































































































AMERICAN 











Fictional Advertising. 


That many machinery manufacturers in 


| commending their productions to the public 


PUBLISHED WEEKLY 
BY 
American Machinist Publishing Co. | 


Horace B. Mier, Prest. 


JACKSON BarLey, Vice-Prest. 
Lycureus B. Moore, Treas. and Sec’y. 


96 Fulton Street, New York. 





Horace B. MILER, 
Business Manager. 


JACKSON BAILEy, 
Editor. 





Lewis F. LYNg, 


Sg at i | Mechanical Engineers. 





The American News Company, 
Publishers’ Agents, New York. 





The International News Company, 
11 BouvEriz STREET, (Fleet St.) Lonpon, Ene. 
Will receive subscriptions for the AMERICAN MACHIN- 


isT at 16/8 per annum, postage prepaid. | 





DEALERS SUPPLIED BY | 
The American News Company, New York. 
The American News Company, Denver, Col. 
The American News Company, Kansas City, Mo. | 
The American News Company, Omaha, Neb. 
The American News Company, St. Paul, Minn. 
The New York News Company, New York. 
The National News Company, New York. 
The New England News Company, Boston, Mass 
The Central News Company, Philadelphia, Pa. 
The Western News Company, Chicago, Til. 
The St. Louis News Co., St. Louis, Mo. 
The Cincinnati News Company, Cincinnati, Ohio 
The Detroit News Company, Detroit, Mich. 
The Pittsburgh News Co., Pittsburgh, Pa. 
The Baltimore News Company, Baltimore, Md. 
The Rhode Island News Co., Providence, R. I. 
The San Francisco News Co., San Francisco, Cal. 
The Brooklyn News Company, Brooklyn, N. Y. 
The Williamsburgh News Co., Brooklyn, E. D., N.Y. 
The Newark News Company, Newark, N. J. 
The Northern News Company, Troy, N. Y. 
The Albany News Company, Albany, N. Y. 
The Washington News Co., Washington, D. C. 
The Montreal News Company, Montreal, Canada. 
The Toronto News Co., Toronto, Ontario, Canada. 
The Toronto News Co., Clifton Branch, Clifton, 

Ontario, Canada. 


SUBSCHIPTION 
$3.00 a year, in advance, postage prepaid in the 
United States and Canada. 
$4.00 to Foreign Countries, postage prepaid. 


ADVERTISING. 


Transient, 35c. per line each insertion. 
“Business Spectals,’’ 50c. a line. 


| 





EDITORIAL ANNOUNCEMENTS. 

Gee Positively we will neither publish anything in our 
reading columns for pay or in consideration of advertis- 
ing patronage. Those who wish to recommend their 
wares to our readers can do so as fully as they choose in 
our advertising columns, but our editorial opinions are 
not for sale. We give no premiums to secure either sub- 
scribers or advertisers. 

gee Lvery correspondent, in order to insure attention 
should give his full name and address, not for publica- 
tion, but as a guarantee of good faith. 

Gee We are not engaged in procuring patent rights, or 
in selling machinery ; nor have we any pet scheme to 
advance, or hobby to ride. 

GR We invite correspondence from practical machin- 
ists, engineers, inventors, draughtsmen, and all those 
especially interested in the occupations we represent, on 
subjects pertaining to machinery. 

Ge Subscribers can have the mailing address of their 
paper changed as often as they desire. Send both old 
and new addresses. Those who fail to receive their 
papers promptly will please notify us at once. 





NEW YORK, SEPT. 16, 1882. 


CONTENTS. 





PAGE 





Improved Westinghouse High Speed Steam En 
gine. Spanace 
C ompressed_ Air in the F uture. : 2} 
Practical Education in New Jersey. 2| 


A Method of Moulding Gear Wheels. By Wm. I. 
Harrison.. ; 
Details of High Spee 1d Locomotive. By F. G. | 
Woodward. RBy 
Shop Practice. By Dynamic us. ; 
Llewellyn’s Feed Water Purifier and Heater 4 
A System for the Pitch of Gear Wheels. By A. 
B. Couch 
Running and Standing Balance. By F. 
enway ... een 
Letters From Practical Men—Filling for Joints 
Between Machinery and Foundation—Riveting 
Boiler Tubes—Another Device for Laying Out 
the Teeth of Gear Wheel Patterns—Putting ina 
New Shaft—Mechanical Hash—Important Wrin- 
kle in Indicating Steam Engines - Battery Cor- 
rect, Battery Incorrect. weet 2 


F, Hem 


Improvements in Steam Engine ‘Indicators. Lewis 
OD. EMM, na csccnceeddreeees " 

Fictional Advertising........ oe oo ae 

New England Manufacture rs’ and Mechanics’ 
Institute.... S 


Knight’s New American “Mech: nic al Dic tionary N 
AZ Art and Industrial Exhibition at the National 
y 


Capital .....--..++++ ROS POF RR ee ¢ 
Quests and Answe!rs.......... A Ee a 9 
Manufactures............ IRA 


’ 


Machinists’ and Engineers Supplies. Sedona a Ania 10 
Iron and Metal Review............ Soe tad aie ee 


| but in spite of him. 


‘the world does catch the 


| should catalogue 


| hushed into silence 


| other in the busy shop, 


| some of their accustomed hum in the 


might wisely adopt a more effective method, 
belief. The idea of de- 


scribing a machine, for example, in a straight- 


has long been our 


forward, systematic and unpretending way, 
what it 
seems hardly to enter the 
minds of either proprietor or salesman, In- 


stating how it is made, aims to do 


and how it does it, 


stead, the mechanical public are treated to 


| the filling of long-felt wants by machines for 


which so extravagant and needless 


that their introduction and 


many 
claims are made, 
often effected, not by the 
Sensible 
expect infallibility, and are rather repelled 
than attracted by such claims. 

Now, it is well known that if anything in 
attention, and 
in all grafles 
something is fiction, 


sale are vender, 


buyers do not 


long-felt want 
that 
In introducing, say, a new 
suppose such a manu- 


really satisfy a ‘* 
of human nature, 
wiscly applied. 

planer to the public, 
facturer, as a substitute for existing methods, 
its performances and _ vir- 
something like 


tues in romantic narrative, 


| the following: 


It was a breezy day in September, and 
Ethelbert Kane’s mind was in harmony with 
the glorious landscape outside. Looking 
through the open door, green fields in the 
dim distance diversified the monotony of 
village life, equally with the sooty surround- 
ings of the machine shop, in which it was 
Ethelbert’s fortune to run a planing machine 
in the highest style of the machinist’s art. 
Another glance—and what, or rather whom, 
did his glowing eyes behold? None other 
than Anastasia Brown, niece of the super- 
intendent and daughter of the proprietor, 


earned his daily bread by the dust of his 
manly brow. On former visits to the shop, 
Anastasia’s bright eyes had often noted the 
noble form and carriage of Ethelbert ; 
recognition had been followed by smiles, to 
be in turn, as month after month rolled 
away, followed by simple words of greeting, 
then by casual walks home at the noon hour, 
and, last and sweetest, by moonlighted 
saunterings which had stamped an impres- | 
sion upon their young hearts, that time | 
could not efface nor death dissipate. 

But, alas! Anastasia’s imperious paternal | 
parent, his heart steeled by long years of ma- 
chine-shop ownership, had other views for 
his petted child, and would not be moved. 
That day Anastasia had come down to the | 
works—despairing, desperate —to take a long 
farewell of her hapless lover, ere she went to 
bury her charms in retirement at a crowded 
and fashionable sea-side resort, where beaux 
and belles were plenty and every day was a 
gala day. 

After a long run of ill luck in purchasing 
machine tools, a new planer had only the 
day before been set in place. On this event- 
ful day Ethelbert Kane was in charge of that 
planer, and running it for all it was worth 
(and truth compels the assertion that it was 
worth fully twice the moderate price paid | 
for it), This splendid machine was from the 
celebrated works of Jones & Co., who have 
probably given more attention to the subject 
of iron planers than any other men living. 
The simplicity of the feed, the arrangement of 
the gears, the shapely design of the legs and 
cross head fastening, and the large propor- 
tions of the shafts and bearings (together 
with other valuable features which will be 
more fully explained upon application to the 
manufacturers), combined to render this tool 
the ne plus ultra of mechanical perfection. 

Without a word of warning Anastasia 
Brown entered the room, and with a sad 
smile dying out of her glorious eyes, stood 
facing the stalwart Ethelbert, who as silently 
clasped her tiny hand for one blissful mo 
ment, and then releasing her, stooped to ex 
amine the progress of his work. 

Equally without warning, the father of 
Anastasia appeared upon the scene, frown- 
ing in stern displeasure, but the bitter words 
that instinctively began to rise to his lips, as 
he noticed the look of sad determination that 
sat upon the faces of the youthful pair, were 
and died away like the 
perfume of a last year’s rose. The tableau 
was complete. Youth, Beauty and Paternal 
Displeasure, stood silently confronting each 
and for an instant 
the very belts and pulleys seemed to lose 
effort 
unaccustomed 


at silent observation of the 
seene, 

In another moment, the eye of the father 
wandered from the young pair before him to 
the noble planer at their side, and to the tin 
ished work which stood around, and as he 
gazed, and noted the wonderful accuracy and 
neatness with which every cut had been 
made, the angry glare faded from his eyes, 
and his chiseled features grew less set in 


| est water 
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their expression. The peerless machine and 
its work had conquered. Stretching his 
hands to the young couple, he said in broken 
accents: ‘‘It’s no use; I give in; bless you, 
my children, bless you!” 

Without experience in the novelist’s art, 
we throw out the above as a specimen brick. 
Let some enterprising machinery concern 
take up and amplify this idea, and we have 
no sort of doubt that in every machinery es- 
tablishment in the country will be found ar- 
dent youths their foreman or 
superintendent to equip the shop with 
planers like those from the celebrated works 
of Jones & Co. 


beseeching 


England Manufacturers’ 
chanics’ Institute. 


New and Me- 


The opening of the second annual fair of 
the New England Manufacturers’ and Me- 
chanics’ Institute will take place in the Ex- 
hibition Building, Huntington Avenue, Bos- 
ton, on Wednesday, September 6th. We are 
informed that the exhibition promises to far 
surpass in its display that of last fall. Ex- 
hibits from no less than twenty-seven States 
of the Union, and from three foreign coun- 
tries will bein place. One of the interesting 
features will be the repetition of the South- 
ern railroad exhibit, as made at Atlanta, and 
another the display of electric lights of the 
different systems, At the opening exercises, 
Governor Long, of Massachusetts, will pre- 
side, assisted by the Governors of several 
other States. Edward Atkinson will deliver 
the address. Exhibitors are notified to have 
their exhibits in place on the evening of 
September 5th. This is the only exhibition 
of the kind to be held in Boston this fall, 


under whose watchful eyes Ethelbert Kane and the attendance is expected to be large. 


EB 


Some idea of the magnitude of the enterprise 
in which the Iludson River Power and Pulp 


| Company are engaged at Mechanicville, N. 


Y., may be seen from the fact that when 
completed there will be available, at the low- 
known, 4,000 horse power, and a 
power far in excess of that in ordinary times. 
The dam, upon which work is actively pro- 
gressing, will be 1,000 feet long, 16 feet high, 
18 feet 2 inches wide at the base and 8 feet 
wide at the top. The work is grouted ma- 
sonry, the stone being quarried at Sandy 
Hill and brought by canal to Mechanicville, 
where it is delivered within a few feet of 
where it is required. The canal will be be- 
tween 600 and 700 feet in length and 100 feet 
in width. The flow of water will be con- 
trolled by 12 openings, each 8 by 10 feet, 


| fitted with double gates operated by power. 
| In addition to the power used by the com- 
| pany in the large mills which they will build, 


power will be let for various manufacturing 
purposes, 


ee _ 
Knight’s New American Mechanical 
Dictionary. 


Some time ago we received a printed slip 
containing a very flattering notice of a work 
It was 
and we were re- 


to be issued bearing the above title. 
marked ‘‘copy for editorial,” 
quested by the publishers to make use of it in 
our columns. <As our readers are aware, we 
declined to give in advance, particulars which 
could only be learned by an examination of 
the work itself. 

‘* Section One,” 
It has 240 pages, and embraces 
Following the glowing 


of this publication, is now 
before us. 


A to C, inclusive. 


notice of this dictionary sent out by the pub- | 


lishers and reproduced in a number of jour 
nals, the appearance of the first part of the 
promised work is disappointing, In many 
respects its contents are neither new nor me- 
chanical. Most of the engravings are cheap 
process cuts, and taken as a whole, stand out 
as blemishes upon otherwise neat and well- 
printed pages. The user of a mechanical 
dictionary naturally expects to find the word 
he wants with more or less of definition aceu- 
rately given. Unless a dictionary can be re- 
lied upon forthis purpose, its chief use would 
seem to be to furnish texts for reviews. 

The shortcomings of this work become es 
pecially prominent when the book is com 
pared with Webster’s Unabridged, the me- 


chanical definitions of which were prepared 
by the late Alexander L. Holley, and are 
models of terseness, accuracy and perspicuity, 
accompanied when necessary by cuts. 

A cursory perusal of the pages of this new 
‘*dictionary ” reveals the fact that a consid- 
erable proportion of the words and terms 
treated have no definitions or descriptions 
whatever given in the work. Many of these, 
including some of the most important, are 
dismissed with a reference to some page of 
‘‘Mech. Dict.” Upon investigation, we find 
this refers to the first Knight’s Mechanical 
Dictionary, which was issued some years ago, 
and which we are advised by an advertise 
ment on the cover of the ‘‘ part” before us 
can be had bound for $24 to $30 per copy. 
Again, other words (like Bo.7er, for instance,) 
are passed over by appending a long list of 
refcrences to the volume and page of periodi- 
cals where a description of something relating 
to boilersis presumably given. The journals 
mentioned have in cases suspended 
years ago, and in not a few instances the 
copies designated are out of print and not 
procurable. 


some 


Their value for reference pur- 
poses is therefore easily measured. Again, 
some words are treated by referring only to 
U.S. patents. 

If the user of such a ‘‘dictionary’’ has 
unlimited cash at his disposal, or unlimited 
time to search libraries, he will still have no 
small difficulty in getting at the information 
to which this book purports to be a guide. 
The idea of copious reference is admirable, 
but the looseness with which it is here em- 
ployed defeats the object it should serve. 

We fail to find in the list such simple 
words, in mechanics, as Awvger and Bellorrs, 
but Abbatoir, Bay Window, Aggry (glass beads 
found in Ashantee), Amoriné Vase (a vase to 
be presented as a oo token), Billiards, 
Bottle-holder, Calf-pail, are examples of many 
others of like mechanical significance that 
are treated in the volume before us. Cuts 
and descriptions of a number of patented 
devices with scientific names, but of ques 
tionable utility, swell the dimensions of the 
volume. 

At frequent intervals throughout the work 
the mention of an article, expressed in two 
or three lines, in some cases amounting to 
definition, but usually not, appears only to 
lead up to a long description of the especial 
merits and applications of the particular in- 


vention of Smith, Brown, or Jones. This 
system in a ‘‘dictionary” is strongly sug- 


gestive of the one pursued in Mr. Wackford 
Squeers’ school : 


‘“*We go upon the practical mode of teach 
ing—the regular education system ’’—said 
Squeers. ‘‘ Where's the second boy?” 

‘‘Please, sir, he’s weeding the garden,” 
replied a small voice. 

‘*To be sure,” said Squeers, by no means 
disconcerted; ‘‘so he is, B-o-t, bot; t-i-n, 
tin, bottin, n-e-y, ney, bottiney, noun sub- 
stantive, a knowledge of plants. When he 
has learned that bottiney means a knowledge 
of plants, he goes and knows ’em. That's 
our system, Nickleby; what do you think of 
it?” 

benefit of Mr. 
itis necessary to 


In order to get the full 
Knight’s dictionary system, 
procure some of the machines and inventions 
commended. 

As examples of definition, we find <A/r- 
bridge—‘‘An arrangement for injecting air at 
the bridge of a furnace in the rear of the grate 
surface.” Bolt-dog—‘ Used in chucking bolts 
| to be turned or chased,” &c. Back-pressure 

Valve—‘‘ A valve which is free in the normal 
direction of the flow, but closes automatically 
against back pressure.” Adze—‘‘A wood cut 
| ting tool used with a sweeping blow, and with 
a blade at right angles to the length of the 
handle.” In Webster’s Unabridged, Adze is 
defined as ‘‘ A carpenter’s tool for chipping, 
formed with a thin arching blade and its 
edge at right angles to the handle,”’ 

The most intent reader will be puzzled to 
theory which this 
work is issued. The idea that it is in 
tended to be a supplement to the original 
Knight’s American Mechanical Dictionary is 





account for the upon 


nowhere clearly stated, nor can it reasonably 
text. The blacksmith 
will be surprised to see, as the only defini 
tion of Anri/—‘‘ A plate or cup inside the 
head of a cartridge to strengthen it.” On 


be inferred from the 
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the other hand, the introduction of defini- 
tions of such familiar words or terms as 
Blacksmith’s Chisel, Blacksmith’s Sledge, 
lation to which nothing new is stated, would 


in re- 


seem to forbid the supposition that the work 
is supplementary in its character, while in- 
dicating that it is intended to be, as its title 
implies, an independent mechanical diction- 
ary. 


A large part of the definitions refer to 





contrivances that would not be used in this | 
| other piece of annealed steel it will be found im- 


country, and others still to mechanical 
articles that are practically obsolete. 

Taken as a whole, the first part of this 
‘dictionary’ comes far short of fulfilling 
the expectations raised by the Jaudations 
that have been given to the public. 

° ee 
American Society of Mechanical Engineers. 

By circular from the president, we learn 
that the next annual meeting of the American 
Society of Mechanical Engineers is to be held 
{presumably in New York City], commenc- 
ing Thursday, November 2, at 
A. M. It is advisable that the secretary 
should be promptly notified of the character 


ten o'clock 


and extent of papers to be presented by the 
this meeting. Application for 
membership, from those who desire to take 


members at 


part in the business of this meeting, should 
reach the secretary not less than one month 
During the 
session, in joint convention with the Society 


before the time of the meeting. 


of Civil Engineers and the Institute of Mining 
Engineers, the report of the Holley memorial 
committee will be presented, also an address 
by Dr. Raymond. 
= co aes 
An Art and Industrial Exhibition at the 
National Capitol. 


We are indebted to Hl. C. Corbin, Assistant 
Adjutant-General U, 
tion with reference to the Art and Industrial 
Exhibition to be held in the Capitol at Wash- 
ington, D.C., November 25 to December 3, 
1882. 


S. Army, for informa 


The object of the undertaking is to 
assist in raising funds for the erection of a 
Garfield memorial Artists, it is 
hoped, will contribute each one work to be 
sold for the fund, and also place others on 
exhibition. Manufacturers are requested to 
exhibit; the fact that the exhibition occurs 
on the eve of the assembling of Congress, 


statue. 


and at the season of the year when all foreign 
representatives are at their legations being a 
special inducement for them to do so. 
the the 


Con- 


tributions trom ladies in 


. zs | 
needle and fancy work are expected to form | 


prominent feature of the exhibition. 














)GESTIONS & ANSWERS. 


Under this head we propose to answer ques- 
tions sent us, pertaining to our specialty, 
correctly, and according to RENSE 
methods. 


~ 


commen 


(312) L. E. F., Fitchburg, Mass , and sev- 
eral others who have asked questions relating to 
running and standing balance are referred to the 
article on this subject 
issue. 

(313) W. B. H., Norwalk, 
Can you give me directions for making a cheap and 
simple air pump? 4.—Consult work on Nat 
ural Philosophy 


(814) W. H. M. 
I havealine shaft 115 ft 
stood for 11 or 12 years, which 
What plan can I adopt to line it properly without 
taking it down. I do it without taking the 
pulleys off the shafting? A.—See ‘* How to Adjust 
1879; also, ** Lining 


on page 
Ohio, asks: 
any 


Rushville, Ind., 


I wish to line up. 
Can 


Shafting,”’ in our issue of Nov. 1 
up Shafting,’’ July 24, 1880 
(815) ©. W., 
have an engine 5 
tions I wish to get steam from a boilet 
feet from What 1 
What diameter steam pipe should IT use? A. 1% 
2. What will be the loss by laying the pipe under 
If well protected, probably from. five 


Cincinnati, Ohio, writes: I 


x10’, running about 200 reyvolu 


about 100 
want to ask is 1 
1h4/’ 


engine 


ground? A 
to ten per cent 

(i816) Cc. F. P., 
Why are not the 
ented in the past a 
the 


Lnd., 
rotary engines invented and pat 
in the quality of 
they be 


Richmond, ask 


success’ Is it, 


steam used, or cannot successfully 


way of | 





| diameter of 


packed? A.—The quality of the steam has nothing 
to do with their failures. It is as your question 
suggests, extremely difficult to pack a rotary piston 
so that it will remain tight for any considerable 
time. There are also other mechanical difficulties 
in the way; for instance, one is the piston moving 
at a uniform velocity makes it impracticable to ad 
mit and exhaust the steam properly. 

(31) J., Bethlehem, Pa., 
you let me know through the 
paper how steel is hardened and annealed, so that if 
any instrument like a pair of compasses be hard 
ened to such a degree that it can be driven into an- 


asks: 1. Can 
your 


columns of 


bedded in it, and can be hardened again so hard 

that it can be used as a die or mould for the mak 
We cannot tell how 

tions such as you describe can be performed. 2. 


ing of compasses? A. opera 
Has copper been hardened since it was hardened 
by the ancients? <A friend of nfine maintains that 
it is done at the present time, but did not inform 
me as to the process. .4.—Copper is not hardened 
at the present day as it is Jelieved to have been 
hardened by the ancients. 

(318) W. A. HL., Graniteville, Mass., 
1, What causes a planer platen to spring up off the 
The stretching or drawing 


asks: 


Ways inthe center? A. 
of the upper surface from clamping work to it, 
from driving pins in the pin holes, and from an oc 
casional blow. 2. How shall I get it back again? 
1.—Generally planing off the top of the platen will 
let it back into place. If so bad that this will not 
do, the best plan is to plane both the ways and the 
V's overagain. If not practicable to do this, refit 
by filing and scraping, first in either case taking a 
light cut off the top of the platen. 3. How shall 1 
keep the bright work of my engineclean’? The pol 
ished work has a dirty look. A.—You can clean 
the bright work with turpentine or petroleum. 
Nothing but attention will keep it 
clean. 


(S19) J. Wi 


considerable 


B., Dallas, Texas, writes: 


Can you give me a simple rule for finding the speed | 


of shafting and machinery. 
engine running at 100 revolutions per minute, with 
a 7-foot band-wheel 3-foot pulley on 
line shaft. I want to run a lathe three revolutions 
per second. How shall I caleulate it? A.—To find 
the speed of any driven shaft, multiply the diam 
eter of the pulley on the driving shaft by the num 
ber of revolutions and divide by the diameter of 
the pulley on the driven shaft. Example, engine 
shaft 100 revolutions with foot pulley ; 100 
myltiplied by 7 equals 700, and 700 divided by 3 (the 
pulley on line shaft) equals 283, the 


belting to a 


seven 


| number of revolutions the countershaft will make. 


13 by 4, by 5, which equals 60 


lline shaft proceed in the Same way. To 


To find the speed of any machine driven from the 
find the 


For instance, I have an | 


size of pulleys for driving a machine at any desired | 
| 


speed froma line shaft, you can assume some di 
ameter of pulley on either the machine or line 
shaft and calculate from that. For instance, in the 
case stated by you, you wish to drive the lathe 
3 revolutions per second, or 180 revolutions per 
minute. Say you pulley to belt to on 
machine: to find what pulley you would require on 


have a 30 


the line shaft, multiply the diameter of the pulley on | 


the machine by the number of revolutions you wish 
the machine to make and divide the product by 
the speed of the line shaft. Thus: 30 multiplied by 
180 equals 5,400,which divided by 233, the speed of 
the line shaft, equals 23 
ley required on the line shaft. 
you wish to know the speed of any machine driven 
through any number of shafts, use the following 


as the diameter of pul 
To condense this, if 


rule: Multiply together the spead of the engine 
and the diameters of all the driving pulleys; mul 
tiply together the diameters of all the driven 


the latter. 
Say for some purpose you drive from the 7-foot pul 
ley on your engine to a 3-foot pulley on line shaft; 


pulleys; divide the former product by 


from 2-foot pulley on line shaft to 4-foot pulley on | 


countershaft ; 
shaft to 5-foot 
To find the speed of the last countershaft, multiply 
100 by 7, by 2, by 1, which equals 1,400. Multiply 
Dividing 1,400 by 60 
the last countershaft 


from 1-foot pulley on this counter 


pulley on another countershaft 


gives 2344, the revolutions 


|} will make per minute. 


5 of the present 


| line. 
Thursday morning for the ensuing week's issue. 
Y { 


writes: 


in length, in a mill that has | 





indicator practice 











Transient Advertisements, 50 cts, a line for each in 
sertion under this head. About seven words make a 
Copy should be sent to reach us not later than 








F. Samuelson, Pattern Maker, 38 Gold St., N.Y 

James W. See, Consulting Engineer, Hamilton, O. 

Steel Name Stamps, &c. J. B. Roney, Lynn, Mass 

Portable Forges, $10. Holt M’f’g Co., Cleveland, O. 
Presses & Dies. Ferracute Mach. Co., Bridgeton,N.J. 

Hoerle Bros., Naugatuck, Conn. Small 
Special Tools to order, 

J. C. Hoadley, Engineer and Expert, 29 High St., 
cor. Federal, Boston, Mass. 

Howard 8S. Abbot, Solicitorvf Patents, 617 7th St., 
opposite the Patent Office, Washington, D.¢ 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders, 

Latest and best books on Steam Engineering. 
Send stamp for Catalogue. F. Keppy, Bridgeport, Ct. 

Foot Power Machinery, for workshop use, sent on 
trialif desired. W. F. & John Barnes, Rockford, Ill. 

Mechanical Engineering 
signing and construction of 
Address, S Robinson, Ohio 
Columbus, O 

“Steam Economy,” 124 pp., 
ed), points out remedies for defects in engines 
A. Wilkinson, 123 n.4th St 


Dies and 


To learn inventing, de 
machinery at school 
State University, 


cloth, $1.00 (illustrat 
Best 
Phila 





AMERICAN MACHINIST. 


Jas. F. Hotchkiss, 84 John St., N. Y.: Send me 
your free book entitled “How to Keep Boilers 
Clean,” containing useful information for steam 


users and engineers. (Mention this paper.) 

We will pay 25 cents each for copies of the AMER 
IcAN Macuinist for January 1, 1881, which are clean 
and in condition for binding. American Machinist 
Publishing Co., 9% Fulton street, New York. 


Russell & Struthers, Wax Process for making out- 
line engravings. Specimens each week in the 
AMERICAN MACHINIST. We also do Map Engraving 
with best facilities. Russell & Struthers, 59 Park 
Place, New York. 


To all Societies of Stationary Engineers in the 
United States.—The Engineers’ Association of 
Rhode Island would be pleased to correspond with 
you with a view to assist each otherin our business 
and to organize a Grand Lodge of the United States 
We would like to hear your views upon this subject. 
Address all communications to Henry D, Cozzens, 
Sec., New Court House, Providence, R. I 


Bound Volumes and Patent Binders. We can 
furnish Volume 3 of the AMERICAN MACHINIST, con 
taining the full 52 issues of 1880, or Volume 4, con 
taining the 53 issues of 1881, neatly bound in cloth, 
ready to ship by express, for four dollars. Either 
volume unbound, three dollars. ‘* Patent Binder”’ 
for the AMERICAN MAcurnist holds 53 weekly issues 
in good shape. Sent to any address by mail for 
one dollar. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton Street, New York. 


‘*Extracts from Chordal’s Letters,’’ the most 
interesting mechanical book published. A great 
variety of mechanical and business topics treated 
in a wise and witty way that will be instructive to 
old and young mechanics, and interesting to every- 


body. As many as 150 copies have been sold in a 
single shop. Over 40 humorous illustrations ; 320 
pages, 12mo. Price, $1.50 per copy, by mail, to 


any address. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton St., New York. 

Rocks, Minerals and Stocks; by Frederick H. 
Smith, Consulting Engineer and Geologist. Con 
tents: Part I. World Building, Prime Minerals 
and Rocks, the Formation; Part Il. Gold and Sil 
ver, Industrial Metals, Coal and Oil, Industrial 
Minerals, Precious Stones; Part III]. Stock Com 
panies, Stock Dealing, Stock Tricks. A_vademecum 
for the use of everyone interested in these impor 
tant topics. Scientifically accurate, witty, fascinat 
ing. Swi generis among technical books. Hand 
somely bound in cloth, $1.50, in paper, 75 cents 
Order through your bookseller, or address The 
Railway Review, 182-184 Dearborn St., Chicago, Hl. 














The 
are shipping several engines to Brazil 


Jaldwin Locomotive Works, Philadelphia, Pa. 


The Dickson Manufacturing Co. are erecting ex 


tensive machine shops at Scranton, Pa. 


Tod & Co., Youngstown, Ohio, are building an 


addition to their foundry and machine shop. 


The Bridgeport (Conn., 
are about to erect extensive works at that place 


The foundations for the extension to the L. L. 
Brown Company’s paper mill, South Adams, Mass., 


are under way. 


A. M. Powell & Co., Worcester, Mass., will exhibit 
their new iron planer at the Boston and Cincinnati 
fairs this fall 


The engines for the new 
at Meriden, Conn., were furnished by the Hartford 


Engineering Company 


Parker Gun Company 


The Fulton Light Machine Works has just been 
started in Reading, Pa., 
and light machinery. 


for building small engines 


The Knowles Pump Works, at Warren, Mass., are 
building a steam cylinder for the Omaha Water 
Works which will weigh 29 tons. 

The 


$20,000 with a view 


Toledo, Ohio, have subscribed 
the Licking 


Mill Co. to establish their works there 


citizens of 


to induce Rolling 


The Akron, Ohio with 
their new machinery in position to increase their 


output of hot polished shafting 100 per cent 


Akron TronjCo., expect 


Machine 
recently organized 


Tool Co., of Boston, 
William P 
Kimball as treasurer 

C. B. Cottrell & Co., Westerly, R. L., 
press manufacturers, are preparing to enlarge their 


The Gay and has 


been with Gay as 


superintendent and H.W 


printing 


works by the erection of a new blacksmith shop 
The Bridesburg Machine Shop, Bridesburg, Pa., has 
anew wing, 17x 

form of 20x 


been increased by the addition of 


35 feet, with an extension in the an L, 


35 feet 


William Kent, formerly connected with the Juni 
ata Iron and Steel Works, has opened an office at 91 
Fourth Avenue, Pittsburgh, Pa., for the sale of the 
Babcock & Willeox Boiler 


A new machine shop and foundry under the man 
agement of Mr. Hardy is started at 
Birmingham, Ala., to build 


soon to be 
steam engines 


and to do general machine work, 


The Macon (Ga 
of the ability of Southern manufacturers to cope 
with those of the North, that 
Manufactory, that city, shipped to the 
of New London 


Telegraph mentions as evidence 


the Collins Carriage 
Brown Gin 


Company Conn,, a double dray 


Easton & Burnham, Pawtucket, R. 1, are erect 


ing new buildings in which to carry on their bus 
ness of manufacturing spindles Phe main building 
of briek, two stories high, will be 150x438 feet: forge 


shop 60x40 feet, and brick boiler and engine house 


The New Hampshire Chemical Pulp Company, 
Bristol, N. H., has reorganized under the name of 
the New Hampshire Pulp and Paper Company 


The new company bas bought the Mason & Woos 


ter Paper Mill for about $10,000, and proposes to 


Malleable Iron Company | 


boilers, 





pacity of the same, 


enlarge the ca puttingin a new 


wheel and new machinery. The company proposes 


to manufacture the pulp made at its pulp mill in 


Bristol, into wrapping paper.—Puaper Trade Jour 
I pet} ] 


1d 


Columbus, th® Lowell of the South, has ten cotton 


and woolen mills, the only bagging factory in 


the largest iron works south of Richmond, 
a trunk factory, a paper box 
factory, a paint factory and two clothing factories 


Georgia, 


three merchant mills, 


It runs 1,980 looms, and employs 2,167 operatives in 


the textile mills alone rhe consumption of cotton 





last year was 16,948 bales The Tradesman. 


The Fort Worth and Denver City R. R. is expect 
ed to reach Wichita Falls, by Sept. 27. This 
place will be the terminus of the road for at least 
and promises thereafter to be an important 


rex., 


a year, 
trading point on the line. The has pur 
chased the site of the old town, together with a 
thousand or more acres of land adjoining it \ 


company 


round-house and repair shops are being located and 
surveys of lots are being made 

Che 
erty Street, 


Asheroft Manufacturing Company, 111 Lib 
New York, are putting in additional 
machine tools which will double their capacity for 
manufacturing pipe and 
the Packer ratchet, of which they 
nal makers The 
have additional 


stocks dies, as also 
are the origi 
department is also to 
that, instead of a 
yearly production of upwards of 31,000 gauges, as 
last 


50,000 gauges a year 


gauge 
facilities, so 
was the case year, they will be able to make 
The shops of the Fitchburg Railroad Company 
Mass., 
pleted, will consist of a foundry, 120x50 feet square. 


at Orange, when the new buildings are eom 
18 feet high from the floor to the cross ties; milling 
2x42 feet 20x32 feet 
, With a stack 56 inches in diameter and 46 


room, square; stack room, 


square 
feet 


high; and a core room, and three sand bins 


holding three carloads each. The machine shop is 
10x50 feet square, witha wing 50x50 feet square, in 
DOXS2 feet 


which is the forge 


feet high 


shop square and 14 


The duties and freight upon hardware to Mexieo, 
the American Mail, 


on the original cost, and the goods 
}sellat retail from three to four times their Ameri 


; says amount to as much as 130 


to 200 per cent 
This trade could be largely increased 
if our manufacturers would study the markets and 
their There 
Which meet with more hearty 


can price 
push sales. are none of 


our goods 


reception than our 
various hardware manufactures, and we know of 
} no goods calculated to create a more favorable im 
pression for American 


products. They should, 


| therefore, be introduced and pushed everywhere, 


| Atlanta, Ga., wants the workshops of the East 

rennessee, Georgia and Virginia Railroad to be lo 
leated there. One citizen has offered the company 
ground, which had him 


$5,000; three small lots within the tract needed for 


labout ten acres of 


cost 


| the shops will have to be bought and paid for, and 


i the entire ground will have to be graded, so as to 


be ready for the tracks and buildings, and these 
two items would cost some £12,000. But if the 
| county, or the city, or the citizens, will raise and 


| pay $10,000 besides, the company will at once begin 
the work of locating and constructing the shops in 
Atlanta 


The Cuyahoga Works, of Cleveland, are now 
erecting one of their largest size vertical blowing 
engines at the furnace of the Franklin Iron Works, 
near Utica, N. ¥ 


10 inches bore, and an air cylinder &4 inches bore, 


This engine has a steam cylinder 
both having a stroke of 54 inches The main shaft 


diameter, and has 


on it two fly-wheels 16 feet diameter, each weigh 


is of hammered iron, 14 inches 


There will be a surface condenser 
The Cuyahoga Works has 
just completed three similar engines for the large 


ing about 16 tons 
attached to the engine 


new stack of the Cleveland Rolling Mill Company, 
at their Cleveland works, and they have under way 


ltwo more for a blast furnace now building in Ala 


bama Industrial World, 


A local paper at Beaver Dam, Wis., gives a sum 


mary of the manufacturing interests of that city. 


The two woolen mills, one with 2,480 spindles, mak 
ing 250,000 yards of cloth and consuming 450,000 
pounds of wool annually; and the other with 


1,450 spindles, yearly manufacturing 150,000 yards 


of cloth and requiring 180,000 pounds of wool, have 
viven Beaver Dama reputation for a woolen goods 


town Mhe 


agricultural works doa large business, 
250 drills 
rakes and 200 fanning 


it vear having turned out 1.750 seeders, 


50 Tiger threshers, 200 horse 


mills. The large cotton mill now in process of eree 


tion, has a working stock capital of $225,000, all 


except less than $50,000 of which was subscribed 
here 

enterprise has just been started 
object the bu 


An important 


having for its ling 
port at Brunswick, Ga 
but yx 


A corporation has been formed called the 


up of a great 
a hitherto little 
ssessing great natural advan 


southern 
known town, 
tages 
and Colonization 
\lexander, of 


Brunswick Lands Improvement 


Company, with James 


president, Mr 


Boston, as 


\lexander having been chosen for 
his services in first deve loping the ste amship, com 
facilities of this city, The 


formed of British capitalists, 


merce and terminal 


company is largely 
and proposes to improve lands in the city of Bruns 
wick, construct wharves, docks and other appli 
to develop agricultural, 


lands in the 


ances of ocean Commerce 
South, and to en 
the Northern 
States and from Europe through the port of Bruns 
ial Bulletin 


mining and timber 


courage southern immigration from 


wick Commer 
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Machinists’ and a Supplies. 


New York, Aug. 31, 1882 

Although some of the dealers in small tools and 
machinists’ and engineers’ supplies geport a better 
condition of trade than last week, we are aware of 
no general change 

The existing volume of trade 
tirely satisfactory for the season, and the outlook 
is very encouraging. Prices continue firm, with a 
slight tendency upward, although we have heard 
of no definite Changes. 


appears to be en- 


ee 


Iron and Metal Review, 


While there has been no marked increase in the 
consumption of Pig Tron, during the past week, 
considerable business has been done in small lots 
for immediate use. Prices are firm and there is 
considerable inquiry, but consumers still adhere to 
the conservative principle, and look upon the future 
with considerable apprehension. We quote prices 
as follows: Foundry, No. 1, $26 to $26.50; Foundry, 
No. 2 X, $24 to $24.50; Grey Forge, $20.50 to $21.50. 
The Foreign market rules dull and prices weak, the 
general condition of things being in favor of buyers. 
We quote the following prices: Coltness, $26 to 
$26.50; Glengarnock, $24 to $24.50: Gartsherrie, 
$25.50 to $26; Summerlee, $25.50 to $26: Carnbroe, 
$24; Eglinton, $23 to $23. 50; Langloan,’ $25.50 to $26. 
W rought Iron Scrap is in mode rate dem: and at $28 
to $30. Old rails steady at $26.50 to $27; and for 
Tees, $29.75 to $30. Copper is slow in de ‘mand at 
1k4c.; Banca Tin, 28c; Straits and Malacca and 
Australian, 2434c. to 2e.; Billiton, 2c, to 254 qc. 
Spelter, 5.40¢. to 5.60c. for Common Domestic, and 
ke. to 834c. for Refined. Lead, 5c. to 5.05¢e. Anti- 
mony, Hallett’s, 11¢e.; Cookson’s, 13¢e. 


——WANTED< — 


** Situation and Help’? Advertisements, 30 cents for 
each seven words (one tine) each insertion. Copy 
should be sent to reach us not later than Thursday | 
morning for the ensuing week's issue, 








Wanted —A Foreman fora Mowing Machine Shop. 
Address The Victor Mower Co., Niverville, N. Y. 

Wanted engagement by Mechanical Draughts- | 
man and Machinist technically educated. 
P. O. Box, 352, Hamilton, Ohio. | 

Wanted—A first-class tool maker on milling tools | 
and fixtures. Dueber Watch Case Manufacturing | 
Company, Cincinnati, Ohio. 

Wanted—A position to superintend the erection 
of engines and general machinery by a thoroughly 


competent and reliable man. Address, W, this 
office. 
Instructor wanted in the Montelair, N. J. 


Public School; must have some idea of mechanic al 
drawing, and tact in imparting general knowledge 
in wood and iron working tothe young. Address, 
or apply to, Sam’] Crump, Montclair, N. J. 

Wanted—A good, sober, general machinist, or a 
wractical foundryman with $3,000 capital, to take 
halt interest in machine shop and foundry. Shop 
and tools new and doing a good business in a city 
of 10,000 inhabitants. Address, Box 2292, Ottawa, Il. 

An experienced mechanical engineer now super- 
intending and designing machinery for one of the 
largest companies in the United States, wants a posi- 
tion to travel for one or two first-class houses 
among railroads and manufacturers. Has an ex- 
tensive acquaintance, having been for some years 
agent for a leading manufacturer of railway and 
machinists’ tools. Character and references be- 
yond question. Address, Traveller, AMERICAN Ma- 
CHINIST Office. 











For Sale! One 80 H.P. Root’s Sectional Safety 
Boiler. J. A. Fay & Co., Cincinnati, Ohio. | 
For Sale-A Richards Indicator with three springs, 


new and complete. Address Indicator, Box 2, 
office AMERICAN MACHINIST. 
Engines for sale low. One of 90 H.P.: two 80 H. 


P.; one 40 H.P.; one 30 H.P,; one 20 H.P., and smaller, 
nearly new. Can be shipped at once. Also boil 
ers. Fitchburg Steam Engine Co., Fitchburg, Mass. 
A machinery manufacturing firm desires to buy 
gear and pulley patterns (stock patterns) either 
new or second-hand. Address, stating condition 
and prices, Patterns, care AMERICAN MACHINIST. 
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Address | as 


The Second Grand Exhibition Pain 


OF THE 
New England Manufacturers’ and 
Mechanics’ Institute 


Will be held in THEIR MAMMOTH EXHIBITION 
BUILDING, (the Largest in the United States), 


In Boston during the months of September & October, 1882. 
Affording the best Opportunity for advertising, or 
of introducing tothe public new inventions. Art- 
ists, Inventors, Producers, Mechanics and Manu- 
facturers, from every nation, invited to contribute. 
The product of New England’s hand and brain will 
be well represented. No charge for space. Blank 
forms for application to exhibit furnished free, 
upon application to 


JOHN F. WOOD, Treas., 
38 Hawley Street, BOSTON, MASS. 





THE 


Greenfield Vertical Engine, 


SOLD BY 
ForMERLY 


COOKE & Co., CookE & BEa@s, 


Dealers in MACHINERY AND SUPPLIES, 


6 Cortlandt Street, New York, 
IS THE BEST IN THE 
MARKET. 


Send for our prices before 
ordering Engines, Boilers, 
or other machinery. 
AGENTS FOR 
ROOTS’ 
BLOW ERS, 
WATSON’S 
FORGHEHS, 
W ATE RS’ 
b GOVERNORS, 
Ss KHYSTON E 
] INJHCTORS, 
Etec. 








New Quick-Adjusting, Screw- —— Parallel Bench Vise 


8 
o 


WUSIUAATOD‘Su0I}s ‘pisi1 
V. 


afts, Screw and 
Apowys 





Parts interchangeable. 
‘OBVdWI0D *[00} sulyoRUL 





SSBlO-Jsay 


ao) 
S 
Aa 
a 
a 


2 
L 


Address, JOHN THOMSON, 9 Spruce St., N. Y. “City 


THE CURTIS STEAM TRAP. 


Send for Circular 
stating advantages 
and superiority over 
other traps. 


Manufactured by 


THE CURTIS 
REGULATOR CO, 
51 Beverly St. 

BOSTON, MASS. 

GENERAL AGENTS: 


A. ALLER, New York, 109 Liberty St. 
JOHN McKAY, JR., Philada., 135 North 3d St. 
EDW’D J. MOORE, Baltimore, 8 South St. 











ROSE’S PATTERN MAKER. 
The Pattern Makers’ Assistant, embracing Lathe 
work, Branch Work, Core Work, Sweep Work, and 
Practical Gear Constructions, the Preparation and 
Use of Tools, together with a large collection of 
useful and valuable Tables. By Josuvua Ross, M. E. 
Illustrated with 250 reo. 8vo. Cloth. 350 
pages. VAN NOSTRAND, | 


23 } mL. and 27 Warren Sts., N. 
Copies sent by mail, post paid, on receipt of price. 


VERY 
CE. 


TT THE DEANE 9 a PUMPS "SEUE 


Send for New Illustrated Catalogue. 


a t0r 


The Deane Steam Pump Co. 


HOLYOKE, MASS. 








54 Oliver St. 
Boston. 


92 & 94 Liberty St., 
New York. 


226 & 228 Lake St., = 
Chicago. 
















7509 | 
KEY SEATING MACHINE $55%° 


SEND FOR _. 
‘Ww: Pp. DAV! Ss’ 


a NORTH BLOOMFIELD, 
a: ONT. CO. N.Y. 


Crey Iron Castings 


Of superior quality for machinery and Other pur- 
poses. Delive - d promptly in New York. Esti- 
mates given. Castings finished when required. 


Sedgwick & Stuart Mfg. Co. 


POUCHKEEPSIE, N. Y. 














THE 


M. T. Davidson Improved Steam Pump, 


MANUFACTURED BY 


Davidson Steam Pump Co., 


OFFICE & WORKS : 
41 to 47 KEAP STREET, BROOKLYN, N. Y. 







Warranted the Best Pump made 
for all Situations. 
KELLY & LUDWIG, Agents, 49 and 51 North 


7th St., Phila.., 97 Liberty Street., New York. 


BRADLEY'S CUSHIONED HELVE HAMMER. 


Awarded first premium, Silver Medal at American Institute F. 1873, C t 
ABRADLE Y" s Industria al Exposition, 1874, and the Diploma of Honor ide oi war ; 
= MER of Merit at the Centennial Exhibitic m, in 1876, 
HELVE HAMM! iT - ing oe abe a ence given. any goods of their class in America or Euro 
HWINED HA\ Ss Mt t] Ss, y 
= MORE ADAPTABILITY, LARGER CAPACIT 0%, 
DOES MORE AND we: TER WORK, TAKES LESS POWER, 

COSTS LESS FOR REPAIRS, 


THAN ANY HAMMER IN THE WORL 


D. 
Guaranteed as repregent (Established 1832.) 


——— BRADLEY & COMPANY, Syracuse, N. Y, 


OVERHEAD TRACKS 


WITH WESTON'S DIFFERENTIAL PULLEY BLOCKS. 


ANY CAPACITY. 


The Weston Pulley Block is suspended from a 
traveler or trolley which runs freely on the lower 
flange of the track. The tracks by means of curves 
and switches can reach any desired points. 

Plans and estimates furnished on application, 


SOs DAW. 


THE YALE LOCK MFG. 00, 


Manufacturers, Engineers and Machinists, 


Principal Office & Works, STAMFORD, Conn. 


SALES ROOMS: 


BOSTON, PHILADELPHIA, 
224 FRANKLIN ST, | 507 MARKET ST. | 
of Light Hoisting Machinery sent on 





























OVERHEAD TRANSFER TR ACKS. 


CHICAGO, 
64 LAKE ST, 
application. 


NEW YORK, 
53 CHAMBERS ST. | 


40 Page Illustrated Catalogue 





GEORGE WESTINGHOUSE, Jr., Pres’t, RALPH BAC 


iALEY, Sec, & Treas. H,H. WESTINGHOUSE, Sup't. 


The Westinghouse Engine, 


2 to 


up, 
ENTIRELY 
nection to high-spe 
belted power. 
parts built strictly 


qualities and price. 





Works at Pittsburg, 


Packing, Lubrication or Wiping. 
DISPENSED WITH, 


Workmanship equal to the best machine tools. 


150 HORSE POWER. 


Is absolutely balanced at all speeds, and may be run_from 300 to 1200 
revolutions per minute, 


Requires neither Lining, Adjustment, Keying 
SKILLED ENGINEERS ARE 

Is especially adapted to direct con- 
also, for all general purposes of 
All 


ed machinery ° 


to gauge and interchangeable, 


DAMASCUS BRONZE. 


\ composition metal, unequaled in strength, 


durability, 
Send for illustrated circular and price list. 


THE WESTINGHOUSE MACHINE COMPANY, 


Pa. 92 & 94 Liberty St., New York. 





anti-friction 
| 


‘Foot of East 234 Street, New York, 





Wes Il 


86 Liberty 





NEW YORK. 


Meal Pa 


TELE STANDARD! 


Steam Pumps for Every Possible Service. 
SEND FOR ILLUSTRATED CATALOGUE, 


KNOWLES STEAM PUMP WORKS, 


Street, 
BOSTON. 





44 Washington Street, 





THECAMERONS 


Is the Standard of Excellence 


AT HOME AND ABROAD. 
THE A.S. CAMERON 


STEAM PUMP WORKS, 









MACHINE CO. 


DEL. 


BETTS 


WILMINGTON. 


Manufacturers of 


MACHINE TOOLS 


OF ALL KINDS, 
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NICHOLSON FILE CoO., 


OLE MANUFACTURERS OF 


FILES ann RASPS 


HAVING THE INCREMENT CUT. 

Also, FILERS’ TOOLS and SPECIALTIES, 
** Nicholson File Co’s” Files and Rasps. 

** Double Ender” Saw Files. File Brushes, File Cards. 





** Slim ” Saw Files. Surface File Holders. 
** Racer ” Horse Rasps. Vise File Holders. 
Handled Rifflers. Stub Files and Holders, 
Machinists’ Scrapers. Improved Butchers’ Steels. 
Manufactory and Offices at PROVIDENCE, R. les U. S.A. 
HENRY 8S. MANNING. EUGENE L. MAXWELL. CHARLES A. MOORR. 


MANNING, MAXWELL & MOORE, 


MANUFACTURERS OF AND DEALERS IN ALL KINDS OF 


Railway and Machinists’ Tools and Supplies, 
No. Il! LIBERTY STREET, NEW YORK. 


AGENTS FOR 
The Consolidated Safety Valve Co. 
Morse Twist Drill and Machine Co.’s Taps, Dies, Castings. 
Screw Plates, &c. Saunder’s Corrugated Copper Packing and 


| AGENTS FOR 
| 
The Hancock Inspirator Co. } Gaskets. 
| 
| 


Midvale Steel Co.’s Tires, Axles, Forgings and 


Worcester Machine Screw Co. 

Brady’s Emery Grinding Machinery. 

H. B. Bigelow & Co.’s Engines and Boilers. 
Smith’s Hub Friction Clutches. 

Keystone Portable Forge Co. 

Huntington Track Gauges. 


| Hoopes & Townsend’s Nuts, Bolts, Washers, Lag 
Screws and Rivets. 
Betts Machine Co.’s Gauges, &c. 
Niles Tool Works, Machine Shop and Car Tools. 
Westcott’s Lathe and Drill Chucks. 
H. B. Smith Machine Co. 





THE BEST BALL GAUGE COCK IN THE MARKET, 


Each Gauge Cock has four inches of Jenkins’ 
Packing. One packing will last several 
years, 

A LARCE STOCK CONSTANTLY ON 
HAND. 

=. 8. FPSLaTeovssrw, 


MANUFACTURER OF 


HAND and AUTOMATIC CYLINDER OIL PUMPS, RATCHET DRILLS, 


FLUE CLEANERS, &Xc., &c. 


SALESROOMS 59 AND 61 MAIN STREET, ) 
FACTOR 2 «6972 TO 80 WASHINGTON STREET, ; BUFFALO, N. Y. 


THE STEAM PUMPS 
made by Valley Machine Co., 
Easthampton, Mass., are the best 
in the world for Boiler Feeding 
and other purposes. 








| Machine 
SHOP 





\ WM. “SELLERS & 00. 


PHILADELPHIA. 


Shafts. Couplings, Hang- 
ers, Pulleys, Mill Gear 
ing, ete., Lathes, Planers, 
Drills, Shapers, Bolt Cut 
ters, Twedell’s Hydraulic 
Riveters, etc. Railway 
Turntables and _ Pivot 
Bridges. Gifford Inject- 
ors, Sellers’ Improve 
ments. New Patterns. 
Simple. Effective. 


New York Office, 


UOULADETARA CGP TUL MMM SE 





THE DUPLEX INJECTOR. 


THE BEST LSAT a 
FEEDER KNOW 
Not Hable a cot out 
of order. lift 
water 25 feet. Always 
delivers water hot 
the boiler. Will start 
when it is hot Will 
feed water through a 
mh m 3 heater. Manufac- 
tured and for sale by 
JAMES JENKS, 
Detroit, Mich. 


DRAWING INSTRUMENTS 
AND MATERIAL, PAPER, &C. 
G. Ss. WOOLMAN, 


116 Fulton Street, New York. 
Fully priced and illustrated Catalogues. 


DRCESTER MACHINE SCREW CO 















Hl LIBERTY ‘ST NEW "YORK 


MANUFACTURERS OF 


STANDARD MACHINE SCREWS. 





C. W. LeCOUNT, South Norwalk, Conn. 
LE COUNT’S HEAVY STEEL poc, 


With Steel Screws, Lathc Made and Hardened. 






Small set of 8 Dogs 
* from 3-8 to 2 inches, 
30 


$7. 
3 No. 4 31. 2in. 81.0 


This Dog is very heavy, and No. 1...3-8in B 
is warranted not to break Sa ° £6 60 
with any work. oa 8...b8 70 
aa * 4.84 7 
bin 5...7-8 30 
oe SOR ee ae 
oo 7..1 1-8 “‘ -95 
ac 8..1 1-4‘ 9 
. = 9..1 3-8 ** 1.10 
Sa “ W..113% 1.10 
rn | BP 1.25 
o- “123 ie 1.40 
ee 1991-4 207 1.60 
=o * 14,.31-3 “ 1.60 
=—=s “ 16.3 an 1.80 
ee * 16.819 2.00 
. "wa 230 
P) 18..4 1-2 ° He 
3 a 3.50 
a & Full set, 19 De ogs, 26.35 
= > No 20.. 5 1-2in . 4.25 
o © ~~ 21 .6 . . 5.00 
6 @ No. 1. ..88in.... .60 
Sa “3 1222) Je 
2% * @ 34 “* < wae 
aS «6:4 “ #0 
an Se te: 
38 10,..11-2% 1 10 
SD SM s4 0. 186 
Fete ec ae 
be 
‘E 
© 
ss) 
& 
S 
& 





ae . 1.80 

> rR 1 3 1-2°* ... 2.00 

ee | RE os 2.30 

# Set of 12 from $8 to 4 
inches, $15. 









INF VW 


For LOCOMOTIYV 
WORKS 
DEPOT 


@ECULATOR-~ 


ESTABLISHED 188uv. 


SCHAFFER & BUDENBERG, 


IN JHCTOR 


Worked by Exhaust Steam Alone. 


Takes the place of Feed Pump, Heater, and by Condens- 
ing the Exhaust Steam removes the Back Pressure. 


UTILIZES A POWER HERETOFORE THROWN AWAY. 


Works automatically at a steam pressure of less 
than half a pound. Adapted to all pressures. 


ES as well as STATIONARY ENGINES, 


AT BUCKAU,—GERMANY. 
GENERAL OF THE UNITED STATES, 


W. HEUERMANN, 40 JOHN STREET, NEW YORK. 








AKRON IRON COMPANY, 


AFROW, ©. 


PAT F N T Superior to any shafting in market for the following reasons, viz.: 
ist.—It is perfectly straight and round. 2d.—It can be rolled ac- 
H OT cur ehely to any desired gauge. 3d.—It has the beautiful blue finish 





of Russia Sheet Iron, rendering it less liable to rust or tarnish than 
shafting of the ordinary finish. 4th.—It will NOT SPRING or WARP 
IN KEY SEATING like most of the other manufactured shafting 


sold in the market, and, as a consequence, is admirably adapted for 
LINE AND COUNTER SHAFTING. 5th.—The surface is c omposed 
of MAGNETIC OXIDE OF IRON, forming a superior journal or 


bearing surface. 6th.—It is made of superior stoc 


Sizes made from % to 3% inches, advancing by sixteenths. Price 
| fata, with references and other information, furnished on application 
' ) 
! 


AKRON IRON CO., Akron, O., Sole Manuf’rs, 


o 





Or KE. P. BULLARD, 14 Dey Street, New York, General Eastern Agent. 


ae ee Osceous Boon 
ORKINGMACHINER as | BOOM 
RON TOOLS ; 4s s 








3 NGINES&SUPP) irs 
: HBSMITH MACHINECO: 


CORRESPOND apa NET SX 
cy LADEL PHI A.PA | 
AVAIL Ae ls OF OUR LARGE STOCK 








wW.C. YOUNG & co., Worcester, Ma8$, Guaranteed to excavate 50% more material from 


Manufacturers of ee than ony other mac mine, Circulars, 
om ive strain sheets 1 
ENGINE LATHES, HAND LATHES, OSGOOD & MACNAUGHTON > Albany, 
Foot Power Lathes, Slide Rests, &o. Tres, © ae to Ralph R. Osgoo 
s N. . 


TEWKSBURY AUTOMATIC ELEVATOR CO. 


MANUFACTURERS OF 


PACKAGE AND LIGHT FREIGHT 


ELEVATORS, 


60 Temple Court, Bea) Street 
wade yew OUrt beKk MN 


as obrt We Wy 


Send for Circulars. ie YORK. 











MANVILLE —, cyarers- 
co M PATENT PLANERS AN Ano Seeicr BY 
HENDEY MACHINE CO. , 
WotcoTTVILLE Conn. 
SEND FoR "caraves 














The Hendey Machine Co. 


TORRINGTON, CONN., U.S. A. 


Manville Patent Iron Planers and Shapers. 





154 Shapers, 24 in. Shapers, 344 ft. x 16 in., 5 ft. x 
20 in., 6 ft. x 24 in., 8 ft. x 24in. Planers, Amateurs’ 


™) Hand Plane rs, with chuck and centers, Hollow 


Steel Spindle Hand Lathes, Brass and Wire Slitte Ts, 
Spring Chuck, and Common Clock Lathes. Cata- 
logue gives many names of users of our tools. 





BEST BOILER FEEDERS IN THE 
WORLD. 





THE “MONITOR.” _FRIEDMANN’S, 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids, 


Pat, Quers & Lubricators, &¢, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


A NEW LUFTING & NON-LIFTING INTECTOR, © 92 and 94 Liberty Street, 


NEW YORK. 


Send for Iustrated Catalogue, 





oi 
Milling 
Machine. 


~ 


Correspond- 
ence solicited. 





MANUFACTURED BY 


C. E. LIPE, Syracuse, N. Y. 





" WORTHINGTON 
\f Pun pag age 






HENRY R. WORTHINGTON, 


239 Broadway, New York. 
70 Kilby St., Boston 707 Market St., St. Louis, 


Send tor Latest Catalogue. 
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TESTIMONIAL | 


OF THE MERITS OF THE 


HANCOCK INSPIRATOR. 


AuBURN, N. Y., July 24, 1882. 
HaNcOcK INSPIRATOR Co., 

35 Reach St... Boston. Mass, 
DEAR Sirs: 

It gives us pleasure to say to 
you that we have used your No. 
10 Inspirator exclusively for the 
past two years, on our portable 
boilers, and we pronounce them 
the best boiler feeder for portable 
We have 
never had any complaints from 


use we have ever seen. 


our customers; on the other hand, 
to 


We are using your Loco- 


they prefer them anything 
else. 
motive Inspirators with equal 


Ani Ld ’ e 
success on our Traction Engines. 


Yours Respectfully, 


THE EM QIRDSALL G0. 


This Company are using over 300 No. 10 
Inspirators this year. 


THE FE. HORTON & SON C0. 


Canal St., Windsor Locks, Conn., U.S. A. 





Only Manufacturers of the 


HORTON citer CHUCKS. 


Car Wheel 
CAR WHEEL CHUCKS FROM 30 T0 42 INCH. 


Send for Illustrated The only 
Catalogue. made that 
patent jaw, with 
both face 
and bite of 
jawsground 
erfectly 
rue. 
= None genu- 
} ine without 
Wm our trade- 
? rnark 


“The Horton 
Lathe Chuck,” 


T. NEW’S PREPARED 


ROOFING. 


For steep or flat roofs. Applied by ordinary workmen 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. T. NEW, 38 John Street, New York, 









chucks 
use the 
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D CHUCK.” 
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QOD-WARKiNG FMACHINERY 

Ss 
B@-Universal Wood Workers, Planing, Matching, 


Moulding, Band and Scroll Sawing Machines, 
Carriage, Wagon and Wheel Machinery, ete. 


BENTEL, MARCEDANT & CO., 
HAMILTON, OHIO, U.S. A. 



















GARDNER 


COMPENSATION 


GOVERNOR, 


Unequaled for accuracy. 
safety, Conventence, dur- 
ability, workmanship, 
and design. 

Address, 
ROBERT W. GARDNER, 
QUINCY, ILL. 


New York Agents, JAMES BEGGS & CO., No. 9 Dey Street. | 





THE i 


WM. T, BATE & SON 


CONSHOHOCKEN, PENNA. 
Manufacturers of 


BATES 
PATENT 
STEAM 





The most Economical, Reliable and Durable. 


A large number of these boilers in use in the best 
establishments and institutions, showing Splendid 
Results in the way of economy, efficiency, dura- 
bility and convenience of cleaning. We refer to 
parties using Write for particulars. 


ROLLSTONE LATHE IMPROVEMENT ON THE 
WEYMOUTH LATHES, BAND SAWS, 

ony Rot d 

i) r-, Stat. 7p Bees 

Bed Planers 









o 
ROLLSTONE MACHINE CO. chinery of all 
~ 45 Water St., Fitchburg, Mass. descriptions. 


THE ALLIGATOR WRENCH, 


Patented Aug. 3I, 1875. 
Teeth cut diagonally. Grips Round Iron or Pipe. 








AMERICAN SAW CO, 
TRENTON, N. J. 





STATIONARY 
ENCINES 
And BOILERS, 


5 to 25H: P: Parts duplicate 
and interchangeable, specially 
adapted to run Electric Light 
Machinery. Send for Circular. 


SKINNER & WOOD, Erie, Pa. 


Pattern and Brand Letters. 
VANDERBURGH, WELLS & CO. 


Cor. Fulton & Dutch Sts., New York. 


Almond Drill Chuck, 


_/ S93, _Sold at all Machinists’ 
—) Supply Stores. 


T. R. ALMOND, 
84 Pearl St., Brooklyn, N.Y 


Holland & Thompson 


Troy, N. Y. 
Manufacturers of the 


HOLLAND 


LUBRICATOR 


For lubricating the valves & 
‘i cylinders of steam engines. 
Operating with down. 
)} ward visible drop. The 
Principle of this Lubricator 
| is entirely new ;being the only 
} one manufactured operating 
| witha downward visible drop, 
anddoes not conflict with any 
other Patented Lubricator. 
Protected with _ Letters 
Patent, granted July 5, 1881. 
®” A saving of from 50) to 9 
| per cent. in cost of oils 
For sale by 


|H. PRENTISS & CO., 


B. GOULD & EBERHARDT, 


N. Je z. R, 
Ave. 
































Patent Shapers, 
QUICK Adjustable Stroke, 
Can be CHANGED while in MOTION, 





/ 
| 


| 
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HARRISON BOILER. “THE SAFEST” 
‘ 
Adapted for all Steam Purposes. ‘- 
HARRISON BOILER, 
a > stant use by such concerns as Cheney Bros., South Manchester, 
- Conn.; Wallace & Sens, Ansonia, Conn.; Wampanoag Mills, 
Weetamoc Mills, Sagamore Mills, Fall River, Mass.; Sears’ Build- 
. Stewart & Co., Tiffany & Co,, New York; Stevens’ Institute, 
Hoboken, N. J.; Matthiessen & Wiecher’s Sugar Refinery, Jersey 
- City, N. d.; Wm. Sellers & Co., 8. 8. White, Daniel Allen, Jno. 
Evening Bulletin, Saturday Night, Philadelphia, Pa., and nume- 
rous others. 
Franklin Institute Medal awarded for SUPERIORITY OF 
FOR GENERATING STEAM AND DYNAMIC VALUE OF 
STEAM. Easily transported on mrle back. Send for Descrip- 
tive Catalogue. 


Merits have been proved cue ten to fifteen years con- 

4 ing, Boston, Mass.; Brown & Sharpe Mfg. Co., Providence, R. I.; 
Gardiner & Co., Phosphor-Bronze Smelting Co., Henry Bower, 
Ey ArORariVe EFFICIENCY, ECONOMICAL CAPACITY 


HARRISON BOILER WORKS 
15th and WOOD STS., PHILADELPHIA, Pa. 


$60 Screw Cutting Foot Lathe. 
Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attachments, Chucks, 
Mandrels, Twist Drills, Dogs, Calipers, 
“Sun Light ” Gas Machines, etc. Sen 
for catalogue of outfits for amateurs or 
artisans, Address 

H. L. SHEPARD & CO. 
P 41 & 343 WEST FRONT STREET, 

CINCINNATI, OHIO. 





ALLEN'S HIGH SPEED AIR COMPRESSORS 













ss — 


Allen Engines, Stationary and Marine Boilers, Hoisting 
Machinery, Patent Evaporators and Condensers. 


JOHN Mc]l]lLjAREN, 
RIVER STREET, HOBOKEN, N. J. 


MACHINERY i somos: WIRE 


AND POINTING 
by compression orswaging COLD. Ma- 
chines manufactured under patents owned 
by Miller, Metcalf & Parkin, Pittsburch, 
Pa. For machines or information, address 


Ss. W. GOODYEAR, 
WATERBURY, CONN, 


A. M. POWELL & CO., 


WORCESTER, MASS, U.S.A. 








‘ \ 
POWER PUNC HEARS, 
SLAMMERS. 

We make over 100 sizes of Punches and Shears, 
Double and Single, varying from 500 to 86,000 pounds 
in weight, and adapted for every variety of work 
The Double machines are equal to two Single ones 
as each side is worked independently. Also 
ADJUSTABLE HELVE 

CUSHIONED HAMMERS 


Of all sizes, unequalled for efficiency and durability. 


The Long & Allstatter Co., 


HAMILTON, OHIO. 








The Inventors’ Institute, 


COOPER UNION, 
3d & 4th Avenues, 7th & 8th Sts., New York City. 


Recently enlarged, the Inventors’ Institute now 
embraces, in addition to the suite of rooms oc- 
cupied by its PATENT LAW DEPARTMENT, the 
INDUSTRIAL NEWS, and the officers of the Insti- 
tute, 9 large halls with full front and entrances both 
on 8d and 4th avenues as well as on 7th and 8th 
streets. The whole is open free to the public. 

Attention is invited to the advantages afforded 
for the exhibition under the most favorable aus- 
pices of improved machines, appliances and pro- 
cesses in all lines of industry and especially of new 
inventions. Ample power is furnished; proper care 
is taken of all exhibits. To NON-RESIDENT EX- 
HIBITORS the advantages of an established agency 
in New York are afforded at moderate cost. 

For full particulars address 

THE INVENTORS’ INSTITUTE. 








“<3, 





WOODBUR Ys! sonal 


TRON WORKING MACHINERY, 








‘CNY QUERY 


Toughkenamon, 
Chester Co. 
Pa, 


SSV19-LSUld 





THE 


Cais Seite Del 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage 
of drills. Has a swinging table 
with attachment for center drill- 
ing. Instantly adjustable to dif- 
ferent lengths of work. Over 200 
Send for circular 





Sayje] sulsuy 





THE LOWE PATENT 


Feed Water Heater 








5 


ing Water for 
Steam Boilers, 
Patented July 12, 1877. 











already in use. HAS STRAIGHT 
DWICHT SLATE, TUBES, 
HARTFORD, CONN. SIMPLICITY, 
RELIABILITY 
AND 
EFFIOIENOY, 


At Less Cost 


Than any other. 

Write for prices and 
further information to 
the manufacturers, 


Lowe & Watson, 
BRIDGEPORT, CONN. 





P 







Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 








SCHUTTE &€ GOEH RING, Manvfacturers of 


KORTING'S DOUBLE TUBE INJECTOR. 


OVER 30,000 IN USE. 


I-THE LEADING BOILER FEEDER. 


OPERATED BY ONE HANDLE. 


WORKING UNDER ALL CONDITIONS. 
WILL LIFT HOT WATER. POSITIVE IN ITS ACTION. 


‘IRCULAR, 
eg OFFICES AND WAREROOMS: 


A. ALLER, 109 Liberty St., New York. 

M. C. BULLOCK MFG, CO., 84 Market St., Chicago. 
GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
P, GREGORY & CO., 2 California St., San Fran’co, 


FOR 


SEND 


12th and Thompson Sts., Philadelphia. | 
A. F. UPTON, 7 Oliver St., Boston. 

POND ENGINEERING CO., 709 Market St., St.Louis 
«. EF. KENNEDY, 194 15th St., Denver, Col. 








H, 
G.R. LOMBARD & CO.,1026 Fenwick St., Augusta,Ga, | 
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A FIRE-PROOF NON-CONDUCTOR 


Made from Slag of blast furnaces. Encases ws 


about 90% of its volume of air. Heaviest 
grade about 25 Ibs. per ou. ft. =~ 


OF HEAT AND SOUND. 


L$. Mera) Woo Co 


16 CORTLANDT STREET 
Price, 1 Cent Per Lb. mee le : 


BENDING a 


THE CUT REP 
RESENTS ALL 











PATENT 
PLATE 








BY BELTS. 





= z = 
It is but the work of a moment to loa e the top roll and lowe rthe hinge housing to take out the 
plate when a full circle is bent. The rolls are all made of solid wrought iron, the balance bar being a 
part or extension of the top roll. There is a cast iron bed-plate under the entire machine. To save any 
shifting of belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 
instantly. 


JOSEPH B. MATTHEWS, 41 Center Market Space, Baltimore, Mid. 
Manufacturer of the MATTHEWS 
AUTOMATIC HIGH-SPEED ENGINE, 


For Electric Lights and other purposes requiring steady, reliable power. The best and cheapest in the 
market. 25 H. P. for $500. Send for Circular. 


PATENT FURNACE, 


SAVES FUEL yy: INCREASES BOILER 
CAPACITY. 


CORRUCATED CRATE BARS, 


Suitable for Furnace Coal, 
Screenings, and all kinds of Waste Fuel. 


JAMES MAHONY, 73 Astor House, New York. 
SCHUTTE & GOEHRING, 


Manuf’s of 


KORTING 
CONDENSER. 


For Steam Engines and Pumps. 


Requires no Air Pump and no founda. 
tions. Only 15 ft. height of waterrequired 
from level of water supply to discharge 

ipe, instead of 34 ft., whether above or be- 
te engine cylinder. Has fewer parts, and 
is lower in pnice than any other condenser. 
Send for circular giving full information. 














UWNWITTERSAL 








For every class of Steam Engines, 
Steam Pumps, Vacuum Pans, &c. 


Guaranteed to Save 20 to 25 
per cent, of fuel, or gain 25 
to 30 per cent. in power. 


Send for pamphlets, prices, referen- 
ces, &c. 
Offices and Warerooms ; 


HENRY W. BULKLEY, 12th & Thompson Sts., Philadelpdia, 


149 BROADWAY, N. Y.. A. Aller, 109 Liberty St, New York, 
FRICTION AND CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams, Mass. 














NUT TAPPING JOHN H. WRIGHT, ®™2c5F°"": 


MACHINE, MANUFACTURER a. 


Php sei wrowe’ bkathes and Planers, 
FROM THE LATE WOOD, LIGHT & C0.’S PATTERNS, 


af : . o “ ; 
daving formerly been a contractor in building the 
same, will give first-class work to all who 


S Capac ity ot 7 Spindles, 8,000 per 10 houra 
Acknowle dgec ito be an indispensable 
favor me with their orders. 


tool. Manufactured by 
HOWARD BROS,, 
Fredonia, N. Y. 


MECHANICAL DRAWINGS. 


Co Contes or Tracings of any class of machinery made 

used in Europe. 2000 designs WOOD & 
RICHMOND, Mechanical Engineers and 
Draughtsmen, 176 Broadway, N. Y. 


Ross Fluid 








NEY Wi; MASON co. 
Hleys, Clutches _- Elevators, 
IDENCE, R. |. 





Friction 





THOMAS D. STETSON, 
PATENT SOLICITOR & EXPERT, 


No. 23 Murray St., New York. 





Pressure Reducer, 
FOR 


Steam, Water, Air and Gas. 


Automatically reduces the pres- 
sure in pipes to any desired extent, 





WM. MUNZER, 


Manufacturer of 
IMPROVED 
CORLISS 


=> IST AV. Cor. 30th St. 
New York, 


Manufactured by the 


Ross Valve Co. 








652 RIVER ST., TROY, N. Y. 
Simplest! Cheapest! Best! 


Send for Circular. 


DIAMOND BRASS WORKS, 


YVWVoRE, Fa. 


“Hh MANUFACTURED BY —+ 


R:-W-Rexroro 


No. 6% Street, Imo 
gt .u.ct PHILADELPHIA, 














Manufacturers of the 


TORK GLOSS VALVE. 


These Valves, 1 inch and 
over, have outside screws, 
insuring great durability. 








DEAN BROS’ 
STEAM PUMP WORKS, 


INDIANAPOLIS, IND. 
Boller Feeders, Fire Pumps, 
umping Machinery 
for all purposes. 
Send forG 







Can be reground without Catalog’ 
other tools than wrench and 
screw driver, Can be re- 
packed with steam on either 
side of valve. All alves 


proved before shipping 
Price as low as the ordinary 
globe valve 





SIZES THAT | 
ARE DRIVEN 


H. C, Francis, Manager. 


CLEM & MORSE | 


413 Cherry Street, Philadelphia. 
108 Liberty Street, New York. | 


Passenger and Tivigh Elevators 


WITH MOST APPROVED 
SAFETY DEVICES. 





Represented in Boston by C. E. KIMBALL. 
New Orleans, La. by HUGH W. MONTGOMERY. 
St. Paul, Minn., by ROBINSON & CARY. 
Ogden, Utah, by D. D. JONES. 


PECKS PAT. DROP PRESS 


BLAST FORGES Sv- 
STEEL IRON DROP FORCINGS. 


Drop Dies and Special Machinery. 
BEECHER & PECK,NEW HAVEN CONN. 


Fox Lathes, 
Turret Head Lathes, 


AND 


SWIVEL HEAD ENGINE LATHES, 
GEORGE GAGE, Waterroro,N.Y. 


THE Hy DRILL CHUCK 


The Strongest, most Simple 
and greatest Capacity of any 
in the market. Sold by all 
first-class Machinists’ Supply 
Stores. Manufactured by 

























20 INCH SWINC 


ENGINE LATHES. 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 









For all kinds of Fuel. Send for Circular. 


709 Market Street, St. Louis, Mo. 
130 W. Second Street, Cincinnati, 0. 








E-OND E|NCINEERING COMPANY, 





CROSBY’S 
STEAM 
ENGINE 

INDICATOR. 

ae 


CROSBY STEAM GAGE & VALVE CO. 
J. H. MILLETT, Pres’t. GEO. H. EAGER, Treas. 
GRO. H.C ROSBY, Sup’t. WALTER P. CLARK, Sec’y. 
Sole Proprietors and Manufacturers of CROSBY'S 
Adjustabie ** Pop” Safety Valve, 
Improved Steam Pressure Gage. 
Self-Closing Water Gage. 
Improved Steam Engine Indicator, 
Sole Manufacturers and General Age nts for The ** VIC. 
TORY’? Steam Cylinder Lubricator, “Single Bell Chime 
Whistle,” ‘‘ Bay State Steam Mutiler.” and all instruments 
for use on Steam Engines, Boilers, &c., send for particulars. 


97 OLIVER ST., BOSTON, MASS. 


Mootrt’s 
Wrought ia Sectional Safety Steam Boiler 


ABSOLUTELY SAFE FROM 
EXPLOSIONS. 
Unequaled in Economy 
of Fuel and Rapid 


Generation 0 
Dry Steam. 





All parts interchange- 
able. Easily erected in 
places inaccessible to 
cahe r boilers. Alteredor 
enlarged by any ordinary 
machinist. Shipped in 
= packages we deking under 
To Ibs. each ow in 
price and first-class in 
material and workman- 
ship 

Over 260,000 H. P. in Use for all purposes. 
Catalogues and Conclusive References mailed to 


any address. Drawings and full instructions for erection 
furnished with each boiler, making errors impossible. 


+ ABENDROTH & ROOT MPG. CO. atti 


NEW YORK. 
AGENTS: 


M. C. BULLOCK, 80 Market St., Chicago. Il. 
ALEX. E. wat 180 Water St., Cleveland, Ohio. 
GEO. J. ROBERTS & CO., Dayton, Ohio. 


THOS. DANIEL, 
ATTERN MAKE 
60 FULTON ST., NEW YORK. 
EK 


Slectrical and Intricate Core Work a Specialty. 














JONES’ PATERT = PLATES & BOILER SETTING. 


Furnish permanent and perfect protection 
to the boiler front and supply heated air at 
the bridge wall to aid in s:ombustion of gases. 


Ask your Boiler Maker for it. 
Manufactured by 


Cohoes Iron Foundry and Machine Co, 
COHOES, N. Y. 





Vienna and Beach Sts., 


SPECIAL 
Joun T. 


KENSINGTON ENGINE WORKS, 


(Limited,) 
PHILADELPHIA. 


ENGINEER RS AND MACHINISTS 
Manufacturers of 


BUCKEYE automatic ENGINES 


For Middle and South Atlantic States. 
MACHINERY BUILT TO ORDER. 
Born, Engineer. 


Wa. L 


Simpson, Supt. 





Westcott’s 


Greater capacity. 





reversible. 
screws in the rim. 
ments independent, 
versal and eccentric. 





Send for circulars. 


Combination Lathe 
Both Scroll and Geared. 


Jaws 
No projecting 
Move- 
unl: 


Oneida Steam Engine 
and Foundry Co. 


ONEIDA, N. Y¥. 


Chucks, 








| 
| 
| 
| 
| 





Built for Heavy and 
Continuous Work,and 
adapted to any re- 
quired speed 









_ THE HARTFORD AUTOMATIC CUT- OFF ENGINE. 


Close regulation and best 
attainable Economy = of 
Fuel. Circular and Prac 
tical Treatise on Steam 
Engineering sent on ap 
plication. 

The Hartford Engineering 

Company, 


HARTFORD, CONN. 


New York Office, 
Rooms 72 and 73 Astor 
House. 


Hill, Clarke & Co., Agents, 
36 Oliver St., Boston, 
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MORSE TWIST DRILL & MACHINE COMPANY, 


NEW BEDFORD, MASS. 
Sole Manufacturers of 


wp hub daad aes “iA INCREASE TWIST DRILL, 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK | DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjust: ible Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 


All Tools FE:xact to Whitworth Standard Gauges. 
GEO. R, STETSON, Sup’t. EDWARD S. TABER Pres’t and Treas. 


r. W. MOSS, 


80 JOHN ST., N. Y. 


STEEL «x FILES, 


EAMMERS. 


 |Warranted Cast Steel, for Dies, Punches, Drills, 
Turning Tools, Taps, Reamers, &c. 


= SS =e.) \MP’D MILD-CENTRED CAST STEEL 
! Tie : =NCINE For Taps, R , &e. 
AUTOMATIC STEAM ENGINES, ee eee, we 





LAMBERTVILLE IRON WORKS, 
A. WELCH. JR. 
Manufacturer of 














Also, Plain Slide Valve Engines. 
Send for Circular. LAMBERTVILLE, NEW JERSEY, 


“THE NATIONAL CHUCK” 





VW ~~ 


Manufacturer of 


Drills 


AN EXCLUSIVE 


| 


+t 


i 








N. W. Corner 
Pike and Front Sts. 


CINCINNATI, 0. 











NATIONAL MFG CO.NEWHAVEN,CONN 
J.A. FAY & CO., onsen xt 





H. BICKFORD, 


SPECIALTY. 


BCBT. WETHERILL 






& CO., CHESTER, Pa. 
Corliss Engine 


Builders, 


Condensing, Non-condensing, 
and Compound. 


HIGHEST EFFICIENCY AND 
GREATEST ECONOMY. 


~ Boiler Makers. 


Hydraulic Riveting. 





FRAN E TELOMPSOW, 
Monitor, Hand, Speed and Back Geared 


LATHES. 


Slide Rests, Chucks and Brass Finishers Tools of 
the finest sar. 


MACKENZE 
CUPOLA 


MADE BY 


Smith & Sayre Mig, Co, 


245 BROADWAY, 


NEW YORK, 





Differs from all others in 
having a continuous tuy- 
ere. Blast enters fuel at 
all points, causing com. 
plete diffusion of air, and 
uniform temperature 
throughout the furnace. 
Melts 10 to 15 tons an hour 
with blast pressure re- 
quired to melt 2 or 3 tons 
in an ordinary cupola. 
Gains largely in time, fuel and quality of casting. 








BUILDERS OF IMPROVED 


Wood- Working Machinery. | 


Embracing nearly 400 Machines for 


Planing & Matching, 


Surfacing, Moulding, , Tenoning, 
tising, Boring, and } ‘Tispine. = 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws 












TOOLS. 


Machinists, Engineers, Model Makers 


and all classes of Mechanics can find 
TOOLS to suit them at 


184 to 188 WASHINGTON STREET, 
BOSTON, MASS. 







= Resawin Machines, Spoke and 
= Wheel Machinery, Shafting, Pulleys, A J | 1 LK) 5 s 0 N & C 0 
etc. All of the highest standard of s ® ? 


excellence. 


CATALOGUES FREE. 
W. H. DOANE, Pres’t. 





New Haven Manf’g Co. 
NEW HAVEN, CONN. 


lron-Working Machinery, 


PLANERS SHAPERS. DRILLS. 


AIP COMPRESSORS, 


TEAM PUMPS, 
Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam En- 


gines. Capacity to bore cylinders 110 in. diameter 
and turn Fly Wheels of 24 feet. 


The Norwalk Iron Works Co. 
SOUTH NORWALK, CONN. 


ECLIPSE “isis ENGINES: 


Stationary 

Engines. | 
| 
| 
| 











ARMSTRONC’S 


IMPROVED ADJUSTABLE STOCK AND DIES 
FOR PIPE AND BOLTS. 


Iron and Steel | 
Boilers. 


Portable Cir- 
cular Saw 
Mills. 


Threshers & 
Separators. 





Tapped fo the U. S. and Whitworth Standard 
Gauges. Adjustable to all variations in the size of 
fittings. Can be resharpened without drawing the 
temper by simply grinding them. Possessing prac- 
tical advantages appreciated by all mechanics. Cir- 
culars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport. Conn 


SAUNDERS SONS, 


MANUFACTURERS OF THE ORIGINAL 


PLX.LLE 


Pipe Cutting & Threading Machine, 


BEWARE OF IMITATIONS. 
None Genuine without our Trade-Mark and Name. 
STEAM AND CAS FITTERS’ HAND TOOLS, 
Pipe Outting and Threading Machines, 
For Pipe Mill use a Specialty. 


Send for Circulars. YONKERS, N. Y. 


Send for Catalogue and say where you saw this, 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 


D. 











TRADE 


Buffalo lag & Forge Blowers. 


Warranted su- 
perior to any 
other make. 


All sizes and 
styles for every 
class of work. 


BUFFALO 

FORGE 
co. 
BUFFALO, N.Y. 















Send for Cata- 
logue and 
prices, 


WHITCOMB MP'G CO. 
Formerly C. Whitcomb & Co. 
Manufacturers of 


Machinists’ Tools, 
WORCESTER, MASS. 


IRON PLANERS 
A Specialty. 








CHARLES MURRAY, 


on Wood, 
NEW YORK. 


Engraver 
IB ANN ST. 








CRITCHLEY’S PATENT EXPANDING 


TTS ee 





Manufactured by CRITCHLEY & WHALLEY, 
3end for Circular. PORTSMOUTH, N. H. 


Ludlow Valve, Mfg. Co. 


OFFICE AND WORKS: 
938 to 954 RIVER ST., 


AND 


67 to 83 VAIL AVE, 
<2es2, = 


VALVES— Double and Single 
Gate, % in. to 48 in. outside 
and inside Screws, Indicator, 
etc., for Gas, Water aud Steam. 


Also, 


FIRE HYDRANTS. 


SEND FOR CIRCULAR. 

















= SS 
Manufactured by 


SCHLEICHER, SCHUMM & C0., 33d & Walnut Sts., Philada. 





HOLROYD & CO, Waterford, N. Y. 
Manufacturers of STOCKS and DIES. 



















THEE p> KEYSTONE INJECTOR 


SIMPLEST& BEST, 
BOILER FEEDER 
MANF’CD BY 


E.TRACY 


SI 513 NT 127 ST, 
_ PHILADELPHIA PA.’ 


-FOR CIRCULAR. 








For MACHINISTS, BLACKSMITHS & GAS FITTERS 


TUTTURE 
oe 


D POTAVeRon 
ft i! il elanet on 


TN 
NEwyo mK caer WG rd 














WE CHALLENGE THE WORLD FOR ITS EQUAL 


ae ae a a aca’ GS aa) te al as 
Schuylkill Falls, Philadelphia, 





Patentees and Sole Manufacturers of the Excel- 
sior Steel Tube Cleaners. $1.00 perinch. Most lib- 
eral discounts to dealers. Send for circular. 


NIACHINE MOULDED MILL 


GEARING, 


SHAFTINC, PULLEYS, ETC., 
In great v ariety of sizes. Castings or finished work | 
furnished the Trade at favor- | 
able rates. 


LEFFEL TURBINE 


WATER 
= WHEELS, 


MANUFACTURED BY 


POOLE & HUNT, 
Baltimore, Md. 


Ha.osart E, Parnes, late Commisnoner of Vatents. Stony B. Lavo 


PAINE & LADD, 














Washington, DD. OC. 


Solicitors of Patents & Att’ys in Patent Cases, | | 








Hewes & Phillis 
Iron 9 


Newark, N. J. 





| 


| Manufacturers of 
PLANERS, 

| LATHES, 

m CUTTERS, 

| SHAPERS, 
SLOTTERS, 

ALSO 


Hydraulic Oil Presses & | 
| Veneer Cutting Machin- 
| ery, Shafting & Gearing. 


| Heavy Planers a Specialty. 
One 48’’x 48’’x 12’ Planer .@f 
and One 10 in, Slotter in @@ 
| stock. 
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WOODBURY, BOOTH & PRYOR. |THE | PORTER - ALLEN “HIGH SPEED ENGINE: 


Manufacturers of ROCHESTER WN. Y. MERRIOK Santen —_ Treas, O. RTER, Vice-President. 


a “BOSTWIOK, Sec o. B: RICHARDS: Superintendent. 
Automatic Cut-Of THE SOUTHWARK 
Fixed Cut-Off 


FOUNDRY & MACHINE 
slide Val 
and Slide Valve 
ings in the rough. 
ing screenings, wet peat, wet hops. sawdust, logwood chips, 
cal power. 
MANUFACTURER OF 


CO., Philada., having 
largely increased its 
STEAM 
ENGINES, 
Address the Com- 
pany, 430 Washington 
slack coal, &c. A. F. UPTON, General Agent, 
Send for circular. 7 Oliver St. ( P. O. Box 3401,) Boston, Mass, 
Tubular Boilers and Steam Fittings. saint tia pe linia Motive Power Outfits. AN D MANU FACT U RE R 
i 
KELLY & LUDWIG, 42,4 55; SEVENTH 8T. “rs sie, onan sxmiarTIon Machinery and Tools, 











Manufacturers of 


The ALLEN PATENT 
AIGH-SFEED 
ENGINE: 


Both Condensing and 


pared to fill all orders 
for the Porter-Aller 
Engine on _ contract 
HEWES & PHILLIPS’ IRON WORKS, JARVIS PATENT FURNACE simwaontns, 
-? = : Economy of Fuel, with increase d capac ity of steam power. 
No. 92 Liberty Street. 
‘cm -Comdadiinas aanae POND ENGINEERING CO., Western Agents, 
ially designed and con- 709 Market Street, St. Louls, 


time. 
Orders solicited for 
The same principle as the SreMANs’ Process OF MAKING 
STEEL, utilizes the waste gases with hot air on top of the fire. 
structed for the Rolling | And 130 W. Second St., Cincinnati, Ohio. 
and Cotton Mill Trade, 


Iron and Brass Cast- 
Will burn all kinds of Waste Fuel without a blast, includ- 
and all establishments 
requiring an absolutely JEROME R SECOR 
uniform and economi- . ’ 




















facilities is now pre- 
Tubular Boilers, 
Avenue, Phila., Pa. 
BERTON & NICKEL, New York Agents, 
NEW IRON WORKING MACHINERY ° ar 0: f: Quick Deliver. OF tne einen Noy Nee 

































| Will open September 27, 1882. Heavy machinery > y IPR PERN CCR EW . RS 
ENGINE LATHES. | 22 inch x 20 inch x 4 ft. planer, Wheeler. | will be received as early as August 26th; other goods | IMPROVED WIRE FEED SCREW MACHINES, 
38 inch, triple-geared (bed to suit). Fitchburg. 10 inch stroke shaper, ee. | September 12th. Intending exhibitors must make GUN AND SEW ING MAC HINE rOOLs, 
28 inch swing, 18 toot bed. Fitchburg. 15 inch stroke crank planer, Blaisdell. | early application to secure proper space and classi- DIES FOR DRAWING, FORGING, 
26 18 “ Fitchburg. 10 inch stroke shaper, Gould. | fication. For blanks and information address BLANKING. &c., MADE TO 
24 “ 14 and 16 “ Fitchburg. 15 inch stroke shaper, Gould & Eberhardt. GEN'’L SUPT AMERICAN INSTITUTE, ica eceaahe?. 2: a ae 
v1 % wWandi4 = Blaisdell. | DRILL PRESSES. New York City. ORDER. 
Ba se bela a se Fitchburg. 60 inch radial drill, double-geared, self-feed, planed Manufacturer of 
20 « 4 2 Fifield. | — 
19 “ “ Oand12 * Gray. and slotted bed. late, with portable table, Best CORLISS ENGINES FOR SALE. THE SECOR CRWING MACHINE 
7 s  & Wand . ed — 48 inch radial drill, self-foed, double gearing mee PROMPT DELIVERY. ) 
; Fi : | slotted and planed be ets. | One 12 inch Cylinder. 26 inch Stroke. At once. 
6 ee 6 and 8 os Fitchburg. 0 ¢ Prentice. | 2° ave ° ee eer 
ah. & Sand 8 Fitehburg. Bet afer tne poor Fitchbace, | One 14 i. a In two weeks. Factory Cor. Broad & Railroad Ave. 
w © “ " Blaisdell. | 25 inch, Blaisd 2]] 
quick return, aisde 
PLANERS AND SHAPERS. | }9 inch, Blaisdell.| THE GEORGE PLACE MACHINERY C0. BRIDGEPORT, CONN. 
° “ “ j > , WY y 
30 inch x 30 inch x 8 foot, Fitchburg. | 18 cbs ee 121 Chambers & 103 Reade Sts., New York. 
25 inch x 2% inch x 8 foot Fitchburg. | 2, 3,:and 4 spindle drills, Garvin. 
30 inch x 30 inch x 10 foot, Hewes & Phillipe | 15 inch swing, 5 foot bed, Fox Lathe, Gage. | NEW & SECOND-HAND MACHINERY. THE SEIBERT CYLINDER OIL CUP CO., 
36 inch x 36 inch x 9 ft., planer, 2d hand, good order. | No. 2 (14-14) Bolt Cuttters, Merrimans, AUG. 29, 1882. 53, OLIVER ST., BOSTON. 
= : a Wheeler. | Power and Hand Millers, Garvin. | 1 Engine Lathe, 14in. x5,6&7 ft. Grant & Bogert. ( Sole Manufacturers of O11 Cups for 
26 inch x 24 inch x 6 and 7 ft. planer, Wheeler, | 12 inch slotter (swing 56 inch), Hewes & Phillips. 42in.x 14 ft. New. |New o c Locomotives, Marine and Sta- 
as nd ~ “ Or tack Gane Pond yey ay | 99 py - ye ‘ith 
‘ ier, es the Seibert & Gates Patents, wit 
IRON PLANERS, Chili HYDRAULIC GOVERNOR, . . M4 in, x 6 ft. Star Tool Co. New. Sinus weed. ert & t itents, with 
DRILLING MACHINES Sf Win xox ért : The “Sight Feed Is owned exclusive 
’ FOR STEAM ENCINES, “ “ 16 in. x 6, 7& 8ft. Bridgeport. “ ag A ohana "ie deen ae 
ENGINE LATHES The Most Perfect Governor Known « Tein ae Tet. Amen ED ells decision in “the United states 
. ? “ “ 18 in. x8 & 10 ft. Lodge arte Circuit Court, District of Massachusetts, Feb,23, *82 
RUNS IN OIL. “s ss 24in.x12ft. Perkins. SO a ne RE Rae er PE eae - 
TRON SEAPESS, ee Sumner =| el etie apoherdeg notin to dest tna nts, manetes 
Bm Guaranteed to ac- ” e 30 in. x 16 ft. id as progecute all infringers. ” oe 
ENGINES & BOILERS a {*) a curately regulate - “ 22in. x 10ft. Fifield. New 
os bation pp all classes of en- cis ay 28 in. bed tosuit. New. Fifield. 
A GENERAL LINE OF sid ” llin.x4ft.&5ft. Prentiss. 
gines. “hin katt. New. Second-Hand & New 
Tlustrated ¢ 2seri an “ “* 2in. ; { ; ow. 
IRON AND WOOD WORKING llustrated and é scripy.re 12in.x5ft. Young. New 


Catalogue sent on application, 
Correspondence solicited. 


Plain Engine Lathe, 16in. x 4 ft. ea MACH IN EK RY 
Engine Lathe, 15in.x4ft. Plain. New. . 











ee ee ee ee ee eee et dee 








| 1 Fox Lathe, 15in.x 5ft. Am. Tool & Machine Co. 
Mi ACH I N E RY W. H. CRAIG & CO., Sole Manufr’s, 1 15im.x4ft. Turret Lathe. Lodge & Barker. Aug. 29, 1882. 
8 oie ” ’ Planer, 48 in, Xx 48 in. x 12 ft. New. The following New and Improved Machinists Tools 
Lawrence, Mass. te 38 in. X 33 in, x 8 ft. = are part of what we have for early delivery 
‘6 36 in. x 36 in. x 18 ft. $e 1 42 in. Swing, i6ft, bed, New Engine Lathe. Sept. 5 
TOOLS &SUPPLIES Xen York got — | ein Eel |i acing tc Bk 
A. ALLEE, 109 Liberty St. “ 2 -_ ab tna pt ioe - 4 1 32in. x8 ft. Planers. New. Sept. Ist. 
. y - nh. x 28 in. x . order. 133in.x10ft. ‘ ie os 
In Store and to Arrive. < ae eee gee new | 1 38in.x12ft.  * . = 
’ ‘ in. x 244in. x endey, The following on hand: 
PAYNE 3 AUTOMATIC ENGINES, ma be Dell 26 26 in, a5 “7 1 26 in. swing, Ly ft. Bed E engine Lathe, 
; | P | ? prig rill, :6in. Prentiss. 4 122in. * i13Kft, “ 6New. 
O. = ACK A D, Ea 20 in. Upright Drill. i. a cae 1 22 in. swing, 114 é. Be d Engine Lathes. New. 
D 23 in. “4 2. G. S. fF. Thompson. New. 2 22in. 
oo 24 in. 6 * Prentiss. New. 9in. ‘ se “6 ss 
Milwaukee, Wisconsin. - goin. “ « | goes | . _— ns 
= 15in. Shaper. Gould & Eberhart. : 615in, “ 6 ft. si “6 és 
"a 15in. Shaper. Hendey. - 1 Square Arbor Fox Lathe. New. 
- A a Pratt & Whitney No, 2Screw Machine. Fair order. 1 139m. swing, 9 ft. Hand Lathe. New. 
~~ 8 "3 Full assortment Milling Spindle Drills, &c, of 812in. * 6 ft. “ ‘“ “ 
= Garvin’s. New. 110in, ‘“ 414 ft. Bed Hand Lathe. New. 
oo — fx} 1 Universal Too! Grinder. D. Slate. New. 2 30in. x 8ft. Planers. New. 
cs ~ 4 oe 1 Schlenker Bolt Cutter to take sizes from 44 to 14 1 26in.x7 ft. Planer. New. 
LiJ out uo Spark inne. Vertical Portable. | giptnes taaindive.. New| /, ; 1 26 in. x 5 ft. = 
Relial at ; oe ‘cal. wi henieh 2 No. sincoln Millers, Good order 1 22in.x4ft. Planer. New. 
- —<—_. @o {ij a nese — r aus ple: yO pe prvnrne Fo a 1 Nut Tapper, 7 Spindles. New. Durrell. 2 38 in, Swing Upright Drilie. B.G. & 8. F. New, 
= . + cngine built, not fitted with an automatic cut-off, | | Hand Lathe, 12x4, 5 and 6ft. New. 1 26in. Drill. B-G.&S.F. New. 
~~ — A &) y/ A Send for illustrated Catalogue c. c., ete. for informa- 1 2000 Ib. Steam Hammer. _ Al order. Sellars. 1 23in. Drill. B.G.&8. F. New. 
@ = A tion and prices Ba, Ww, PAYNE & SONS | NEW YORK AGENCY OF THE TANITE CO., AND 123in. ‘“* Plain. 
H H Ne, = . 7k: NES SONS, GRANT & BOGERT MACHINE TOOL WORKS. 1 18 in. Bence he Drili. 
fv, LJ ie S Box 1230, CORNING, N.Y. | H. PRENTISS & COMPANY, 42 DEY ST.. N.Y.) 14 New. 
an ie | < QO HH r Se 1 : ee “ Second-Hand. 
e bed e = 2 ee ‘ “ 
a bad = 0 2) Ji Cc QO) 2 Wall Drills, heavy. Second-hand. 60 in 
<j =n: . ILL, LARKEH & @) 2) 3 Well Drs, heavy. 
4 me AS and > 3 BOSTON. MaA 1 Seller c 
b wo al fan 1 Sellers Milling Machine. 2d-hand. 
| Z Z mo 5 a z os oO id SS. 1 gece Bima mecnine. Second-hand. 
“ _ = 1 Pond’s Double Milling Machine. 2d-hand. 
a 5 . = » | , Branch Office, 800 North Second Street, St. Louis, Mo, | ob eeeey Gatinae We Pees. ee 
“ C5 al 4 1 No.1 “ Brown & Sharpe. 2d-hand 
a i (3 Pato) ht > ' a 5 . ' 1 Screw Head Slotter. Second-hand. 
ae =<—_. 0D fs — ~ ar 2 Second-hand Profiling Machines 
®. = {] > ~ 24% in Hyde's Pateyt Centering Machines. New. 
: ee cerns YA a < ~ -4 a 1 Emery Grinder, 2d-hand. for 10in. Wheels. 
ic = =) fa oS fh mS fa 1 Bolt Pointing Machine. Second-hand. 
©) 7, CS ~ in hee: ep cone 1 Double Nut Tapper. New Horizontal. 
ac rb} @) Y . SPECIAL AND EXCLUSIVE AGENTS FOR 1 Horizontal Boring Machine, 10 in.Swing. 2d-hand. 
ma " < Te) 0) fy ; . e 3 Donble-Acting Presses, No. 3, nearly new. 
— » © g BRAINARD MILLING MACHINE CO., Gear Cutting Machines. ros Rag tactas Tvenses, sir power,“ 
cam ry , r - 
y - — aa . ry x \ s Gut Racal 7 » Dy MEN ar none achinec | 2 Small Power Punching Presses, Second-hand. 
(A = y fi a ,=& FLATHER & CO., Hollow Spindle Engine Lathes & Turret Machines, | 1 Foot Paney, with bench. "New. 
Ce. na y . os >I. aa t Pistol Machinery. Second-hand, 
— 7, ~ é) te = A. M. POW ELL & CO., 26 in. Engine Lathes and 22 in. I lanet Se | : Grina Stones and Frames, New 
, b E Steam Hammer, Cylinder 64x12, 2d-hand. 
a Vs] 
I ® f] 7 WILLIAM GLEASON, Engine Lathes and Planers. Lot of Forges 1 Hallway Saw Bench, 1 oot- 
—_. power Circular Saw. 
= | LATHE & MORSE TOOL CO., Lathes and Planers. Cold Rolled Ghefting, Pulleys, Hangers, Coup 
‘cm | cs ‘ lings, &c., always in store. 
~~ . r ’ 1 ars ant ) 7 Is. 
oc = WILLIAM H. WARREN, Shapers and Radial Dril \The George Place Machinery Company, 
THY wy { ~~ 
=o LJ NATIONA L MAN UFACT URING C0., Bolt ( utter Se | 121 Chambers and 103 Reade Sts., New York. 








AM E RIC AN 


~ A Treatise on the Construction and Use 


OF — 


UNIVERSAL MILLING MACHINES, 


AS MADE BY 


BROWN & SHARPE MFG CO. 


16 


PROVIDENCE, NMR. I... VU. A. 


Manufacturers of Fine Machinery & Machine Tools. 


FULLY ILLUSTRATED. 


SENT BY MAIL ON RECEIPT OF $1.60. 


ww 








CAR WHEEL AND AXLE 


MACHINERY. 


Railroad, Locomotive and 
Car Shop 


EQUIPMENTS. 


PHOTOGRAPHS AND PRICES ON 
APPLICATION. 


NILES TOOL WORKS, 


BARTON, ORIU. 

















GRAYS TT {9 IN. LATHE. 


Built to Standard Gauges and Templates, with Special Machinery. 
EVERY MACHINE BELTED AND TESTED. 


PA goG. A. GRAY, Jr,, & C0,,17 EAST STH STREET, 


CINCINNATI, O. 
















Designs. 


J. M. ALLEN, Presipent, 
B. FRANKLIN, Vic&-PRESIDENT. 
J. B. PIERCE, Secretary. 


ts 


te 
W. 


Planers, Drills, &c. 
Worcester, Mass. 


EWGINE LATHES, 








LODGE BARKER & C0., Cincinnati, Ohio 


Manufacturers of 18 in. Engine Lathes 
and Turret Lathes. 


cial tools fe rr making valve lubri 2 


at reas onable prices. With our spe ecal to 
of 300 valves per day of 10 hours 


—= We are prepared to furnish spe 
f 4 tors, compressic mn cocks, &e, 
this Turre ‘t Lathe is capable of a duty 


CIRCULARS AND PRICES FURNISHED ON APPLICATION, 





THE TANITE CoO. 
‘rroudsburg, Monroe County, Pa. 


Orde ere may be direc ote d to us at any of the following addresses, at each 


which we carry a sto 


New Y« rk, 42 De py Bt. Pittsburgh, 137 Fi 

Chics “go , 152 & 154 Lake St, Inc lianaps lis, Cor. Al & Delaware 
Chic: ” 40 )Fra nklin a Sts. 

tineat apolis, 254 Second Ave,, South. New Orles ans, Cor. Union and St, Char! 
Philac ape hia, 925 Mé arke at St Sts. 

Boston, Cor. High & Oliver Sts San Francisco, 2 & 4 California St. 

St. Lonis, 209 North Third St. Portla arg teeth Ym St. 

St. Louis, 811 to 819 North Second St. Liverp 


ool NS we The Temple, Dale Sd, 


Cincinnati, Cor. of Pearl & Plum Sts. Sydney, N 17 Pitt Si 





MAGS Nu, 


|Of Every Description, from 1-16 ounce to 30 Ibs. 





GEO. W. FIFIELD, 
Manufacturer of EINTGIWE Ts: ATEES from 





Emery Wheels & Grinding Machines. 








M AC HINIST. 


The Pratt & Whitney 


HARTFORD, CONN., U.S. A. 
MANUFACTURERS OF 


[SeprempBer 16, 1882 


Co. 











a q a 


a PILLAR SHAPERS, 


GUN 


AND 


Power Planers 


te * 48 x 48 inches square, 


Sewing Machine 
Machinery. i ate “te 


SEND FOR ILLUSTRATED CATALOGUE AND PRICE LIST. 


DROP FORGINGS 





weight, for 


Guns, Pistols, Sewing Machines, Machinists’ Tools, 
AND MACHINERY GENERALLY. 


The Pioneers as a specialty in this line of business. Estimates given promptly on receipt of models 
Send for Catalogue and Descriptive Circular. 


THE BILLINGS & SPENCER CO. 
HARTFORD, CONN., U. S. A. 


GRANT & BOGERT, E. E. GARVIN & CO. 


FLUSHING, am L., N. Y. | 39 & 141 Centre St., New York. 


MANUFACTURERS OF 
MANUFACTURERS OF 


_ ef, MM 


rb Drill Presses, 
Hand Lathes, 


Tapping Machines, 
Cutter Grinders, &c. 











Middletown, Camm, — - 


<—. 

SPECIAL MACHINERY 
Built to Order, and 
TOOLS OF ALL KIND S,| 
Shop well furnished for good work. 


§, MCHENRY, 927 FILBERT STREET, PHILADELPHIA. 








SEND FOR NEW ILLUSTRATED CATALOGUE 
containing descriptions of the above machines. 











on applica. 
s. As 


Photographs 
= tion. LOWELL, MASS., U. 









16 to 48 in. swing. Cuts, 
~ and Prices furnished 


itt 


il 


ERICSSON’S CALORIC PUMP, 
C,H. DELAMATER & GO, 10 Cortlandt St. New York 


BABCOCK & WILCOX WATER-TUBE STEAM BOILERS. 





Adapted for all Purposes. Safe from 


Explosions, 


8 H, P.in use by SINGER ME’G CO., New York; 3,790 

H . by HARRISON HAVEMEYE R & CO. ‘Philadel hia 

2.880 H. P. by DECASTRO & yg R SUGAR REFIN 
ING CO., Brooklyn: 4,600 H by A AMERICAN GRAPE 
BUG ARCO, Buffalo ;1,350 H. P. 42 HEJESSUP & MOORhL 

PAPE *, Wilmington; 72 H. P. by RARITAN WOOL 
EN MIL . New Jersey; 600 H. P. by STUDEBAKER 
BROS. ME OO. South Bend, Ind., and hundreds of othere 
in all kinds of business, from 50 H. P.to 2,000 H. P. eac 

Centennial Exposition Medal awarded this boiler for high. 
est economy and efficiency on test. 

Illustrated Circulars and other desired information 
promptly furnished. 


BABCOCK & WILCOX CO. 





30 Courtilandt Street?New York. 


THE BUFFALO STEEL FOUNDRY, rte" 


PRATT & LETCHWORTH, bck 


Orders and correspondence Rolicited 











MANUFAOTURER 


TAPS & DIES 


Mj u.m.caRPENTER f= 


PAWTUCKET.R. 1. 














